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PURPOSES 


Complete details and 
prices of Ediswan Mazda 
photo-multipliers will be 

supplied on request. 


© These valves are plug-in replacements 
for the American type 931A. 


_ EDISWAN — 


MAZDA 
VALVES AND CATHODE RAY TUBES 
THE EDISON SWAN ELECTRIC CO. LTD., 155 CHARING GROSS ROAD, LONDON, W.C.2 


Member of the A.E.1, Group of Companies, Telephone : Gerrard 8660 
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Q measurement by Marconi 


Famous for years-in the field of communication measurement, Marconi 
Instruments offer TF 329G for determinations in frequency range 50 kc/s 
to 50 Mc/s, and TF 886A for the range 15-170 Mc/s. While 

both instruments are primarily designed as direct 

reading Q meters, either may, of course, 

be employed for a variety of indirect 

measurements — such as the 

capacitance and phase defect of condensers 

—carried out by the normal reasonance 

methods. In addition, special jigs are 

TF 329G; 50 kes —50 Me/s available for T F 329G for the 


investigation of dielectrics. 


TF 329G ; 50 kc/s—50 Mc/s; 10—500 Q; 40—450 pF. 
TF 886A; 15—I70 Mc/s; 60—1200Q; 12—85 pF. 


TF 886A; 15—170 Mc/s 


May we send you our 44-page booklet 
“ Measurements by Q Meter ** ? 


MARCONI INSTRUMENTS 


SIGNAL GENERATORS * BRIDGES * VALVE VOLTMETERS * FREQUENCY STANDARDS 
WAVEMETERS * WAVE ANALYSERS * BEAT FREQUENCY OSCILLATORS * Q METERS 


MARCONI! INSTRUMENTS LTD ~- ST. ALBANS - HERTS ~- PHONE: ST. ALBANS 6161/7 


Midland Office : 19 The Parade, Leamington Spa. Northern Office : 30 Albion Street, Kingston-upon-Hull. Export Office: Marconi House, Strand, London, W.C.2. 
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VOLTAG 
STABILISER 
TUBES 


with low 


regulation voltages 


In order to meet the requirements of designers for stabilisers with very low regulation 
voltages, Mullard have added to their range two new tubes, the 108C1 and 150C2. 
They are particularly suitable for simple stabiliser circuits in which a constant output 
voltage is required over wide variations in input voltage and load current. 


The burning voltages of these new stabilisers are 108V and 150V as indicated by their 
respective type numbers, while the current range is 5 to 30mA in both cases. As shown 
in the table they are directly interchangeable with American stabilisers 0B2 and OA2. 


For applications in which long term stability of burning voltage is paramount, designers 
are, of course, recommended to continue using the well-known stabilisers 90C1 and 150B2. 


Brief technical details of preferred Mullard voltage stabilisers are shown on this page. 
Particulars of voltage reference tubes and more comprehensive information on the full 
range of voltage stabilisers will be gladly supplied on request. 


Mullard 
Type No. 
90C1 
108C1 
150B2 
180C2 


American | British 
Type No. | 


Burning Max. Maximum 

Services Vela hy) Current | Ignition | Regulation 

Type No. o Range (mA) Voltage (V) Voltage (V) during 1, hours 
PPRtacs- 


_ | ited | 4 
cvie33 | 36 
cv2228 80 
cvies2 | 60 


MULLARD LTD., 


COMMUNICATIONS & INDUSTRIAL VALVE DEPT., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 
MYT 15@ 
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Illustrations by courtesy of Standard Telephones 
and Cables Limited who say, “‘ These vibrators 
have been chosen as they give a faithful 
reproduction of the input wave form and enable 
high accelerations at any frequency to be 
obtained.” 


with GOODMANS WIBRATORS 


af RESONANCE NOISE describes a particular 
“7 |N factor in a valve which can very seriously impair 
its otherwise good characteristics. Only when 
“R.N.” is negligible can a valve operate strictly 
according to its published “curve” and data. 


Just another of the wide 
applications of Goodmans 
Vibration Generators. Perhaps 
‘controlled vibration’’ can 
serve you also. 


SS GGG WA QGV_VVN»ow 


Complete investigation of this phenomenon 

is only possible by subjecting the valve to 
controlled vibration throughout a wide frequency 
range. If the valve is operated in a Class A 
circuit, and the A.C. noise voltage appearing at 
the anode of the valve is presented on an 


The range includes models 
developing a force of -++- 300 Ibs. 
to the midget model with a force 
output of + 2 lbs. for optical-cell 
research and hairspring torque 
testing etc. Full technical data 
available from “ Vibration 
Division W ” 


A 


MAAK 


WS 


SN 


oscilloscope, a resonance diagram against input 
frequency can be obtained. By this means it 

is possible to excite the valve in the range of 
frequencies 20 to 10,000 c/s, and the resonance 
no'se p:rformance checked. By the use of a twin 
mounting as illustrated, comparisons of valves 
can be made under identical conditions. 


oe wy wy Yi 


GOODMANS INDUSTRIES LIMITED 
AXIOM WORKS, WEMBLEY, MIDDX. 
Phone : WEMbiey 1200 (8 lines) 
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A COMMON factor 
in 

UNCOMMON 

PERFORMANCE 


Ferrograph 2A 


WEARITE TAPEDECK 


Ferrograph Model YD The reputation of the ‘ Tapedeck’ is so well-known 


and so firmly established as to call for no extravagance ir 
describing its many virtues. Indeed, it forms the basis of the 


recorder instruments in common use in the Defence Services of 


the United Kingdom and many other countries, as well as being 
the choice of broadcasting Authorities throughout the World. 


FERROGRAPH 2A A _ reasonably inexpensive instrument 
approaching professional standards with a specification com- 
mending it to those engaged in educational and cultural pursuits. 


FERROGRAPH MODEL YD AA triple-speed instrument de- 
signed mainly for use in the scientific and industrial fields. 
Principally intended for operation from and into 600 ohm 
lines, a high gain stage has been provided, however, to allow 


for recording direct from normal microphones. 


EQUIPMENT YDC A simultaneous dual-channel Recorder- 
Reproducer offering special facilities for analytical research into 
medical, aeronautical and scientific problems. Any two 
activities capable of translation into electrical phenomena 
within the frequency and phase shift limitations can be recorded 
and replayed simultaneously. 


Originators of Tapedecks 


WRIGHT « WEAIRE LTD “27ee 
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Advance 


audio sigral generator 


COVERS 
15 c/s TO 50,000 c/s 


ACCURACY 
PLUS/MINUS 2% 
PLUS/MINUS | c/s 


LOW DISTORTION 


| WATT OUTPUT 
INTO 600 OHMS 
OVER ENTIRE 
RANGE 


This model completely covers the wide 
range of 15 c/s to 50,000 e/s in three ranges, 
with an accuracy of + (2% + 1 ¢/s). Output _ 
(continuously variable) into 600 ohms, 0-1 mW.- 1W 
(0°25 - 25 v) + 2 db, the output impedance approxim 
-ating to 600 ohms over the whole range. Max. output 
into 5 ohms is greater than } watt. A 20 db attenuator 
may be switched into use when a very accurate output 
impedance is required. The total harmonic and hum 
content as compared with fundamental above 100 c/s 
is better than 34 db down (2%) at full output, and LIST PRICE (IN U.K.) 
better than 40 db down (1%) at Ol watt. ; 
Weight 20 Ib. Size 13}” x 104" x 8}" £35 : 12s. 


The Type *J2° similar to the 
Type ‘JI,’ bute with output 
voltage meter. 
Full technical data on leaflet W/17 UST PRICE (IN U.K.) £45 


ADVANCE CONPONENTS LIMITED - MARLOWE ROAD - WALTHAMSTOW - LONDON 


* E.17 
"Phone : LARkswood 4366/7/8. *Grams : Attenuate, Walt, London. 
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PROP... 


BY EXPERIENCE 


Your dealer’s experience tells him that a satisfied 
customer is a profitable customer. That is why all 
dealers naturally prefer to sell products of high perform- 
ance and reliability. And that is why they use MULLARD 
VALves for replacement. Backed by over 30 years of 
valve making experience, Mullard Valves have the finest 
reputation for consistent quality and performance. 


there is wer ZO years experréence 
behind the Mullard PLE/. 


PROFIT BY THE EXPERIENCE 
OF THIS SERVICE ENGINEER 


Mr. S. Seal, Service Manager of T. A. Berry Ltd., Radio and 
Electrical Dealers of Ewell, Surrey, says: 


“J use Mullard replacements because many years of experience have taught 
me that I can depend on them for consistent performance and reliability.” 


M ulla rd é 


BLACKBURN, WANDSWORTH, MITCHAM, LYTHAM ST. ANNES 
WHYTELEAFE, FLEETWOOD, GILLINGHAM, HOVE, WADDON, RAWTENSTALL 


cag MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 
MVM 2798 
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Write for full 


particulars from 


TAYLOR TUNNIGLIFF cecrrscroncs) LTD, 


ALBION WORKS * LONGTON * STOKE-ON-TRENT 
Telephone: Longton 33122 


London Office : 125 HIGH HOLBORN, W.C.1 


Telephone ; Holborn 1951/2 
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SERIES 100 


A.C. OPERATED 


SERIES 105 


D.C. OPERATED 


An extremely sturdy general purpose relay, 
which is available in a range of contact 
combinations from 1 pole normally open 
to 4 pole changeover, and 6 pole normally 
open, with a maximum contact rating of 
10 amps 250v A.C. Normal power con- 
sumption is 3 watts, which can be reduced 
for the smaller contact assemblies if re- 
quired. Vacuum impregnated coils can be 
supplied for tropical or humid conditions. 


SERIES600 


A.C. OPERATED 


SERIES 605 


D.C. OPERATED 


This relay is similar to the Series 100/105 
and has been specifically designed for light 
duty applications. Featuring sturdy and 
extremely compact blade assemblies from 
1 pole normally open to 4 pole changeover, 
and 6 pole normally open. The contacts 
will carry § amps at 250v _'.C. Following 
the usual practice all contact connections 
are conveniently grouped at one end, and 
coils can be wound for either current or 
voltage operation to requirement. Vacuum 
impregnated coils if specified. 


TELEGRAMS: MAGNETIC NEWMARKET. 


MAGNETIC DEVICES LTD 


NEWMARKET 
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DESIGNERS & USERS 


SPECIFY. 


APCS) C4 


lapacitor 


and 


INDUCTANEE 
fre TUNERS 


PRECISION, STABILITY, LOWE LIFE 


= “Cyldon” Capacitors have 
a world-wide reputation for 
efficiency and dependability. 
We welcome enquiries for 
types not covered by our 
standard range. Our re- 
sources and experience are 


at your service. 


Equipment Manufacturers and Wholesalers are 
invited to write for literature covering Cyldon 
“ Teletuners"’ (Ref. T.V. 1953) and Cyldon 
Trimmers (Ref. T. 1951), together with details 
of our complete range of Variable Capacitors 
and list of Agents i Home ond Overseas. 


YDNEY. S. iueE Contractors ¢ Ministry of Supply, Post 
. & | Office. and other Hi fy Government i Pes) 


CAMBRIDGE ARTERIAL RD., ENFIELD, MIDDX. _fejebhone® Enfield 2071-2. 


Telegrams: “Capacity, Enfield 
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Pull particulars of the G.E.C. range of Selenium 
Rectifiers are available on application to your 
nearest G.E.C. Branch; E. 8. & V. Department, 
Magnet House, Kingsway, London, W.C.2, or 
the address below 


u 


y 


SALFORD ELECTRICAL INSTRUMENTS LTD: SALFORD 3-LANCS - 


ELE CO LTD OF ENGLAND 


ARY OF 
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Potted 
with Araldite 


For potting and sealing electrical components, ‘Araldite’ is without 


equal. In addition to its remarkable electrical and mechanical qualities, ‘Araldite’ offers outstanding 


adhesion to metals, whilst shrinkage on setting is exceptionally low. ‘Araldite’ is resistant to high 
temperatures, humidity and corrosive agents and satisfies the Services specification for the sealing 
and potting of electrical equipment. This new epoxy resin is being extensively used for potting and 
sealing components for radio, electronics and electrical engineering. Our illustration shows an induct- 


ance and mica dielectric capacitor network for shaping a transmitted radar pulse. Potting in ‘Araldite’ 


ew, ensures hermetic sealing and permits a 


Photo by courtery of Telegraph Condenser ¢ 


reduction in size and weight. 


These are the new Epoxies! 
‘Araldite’ (regd.) epoxy resins are 
obtainable in the following forms :— 
© Hotand cold setting adhesives for 
metals and most other materials in 
common use. 
~~ 
if $ 2 ® Casting Resins for the electrical, 
mechanical and chemical engineering 
; industries. 

13 kV. PK. PFN ®@ Surface Coating Resins for the 

paint industry and for the protection 


i * 2000 PRF. 
5502 0 5yuSE C.2 of metal surfaces. 


Full details will be sent 
gladly on request. 


‘Araldite’ 


Aero Research Limited epoxy casting resins 


& Ciba Company, OUXFORD, CAMBRIDGE. Telephone: Sawston 187 


@ 264-65 
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_50 Watt VHF FIXED STATION 
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‘Te new Pye 50 watt V.H.F. FIXED 
STATION is of an advanced design employing the 
latest techniques. It is ideal for use in normal fixed and 
mobile schemes where high powered transmitters are 
required and may also be used for point-to-point 
radio-telephone links. 
A further application is in the aeronautical band where 
the 50 watt transmitter, together with the standard Pye 


fixed receiver, provides one of the most efficient 


ground-to-air control stations at present available in 
the world. 


> 
‘ 


Telecommunications 


Pye (New Zealand), Led., Pye Canada, Led., Pye-Electronic Pty. Ltd., Pye Ireland, Ltd., Pye Radio & Television (Pty.) Ltd. 
P.O. Box 2839, Aj 65 Park Street, Manor Works, P.O. Box 10648, 
Auckland C.1, Abbotsford, Melbourne, Dundrum, Johannesburg, 

New Zealand. ’ Victoria, Australia. Dublin, Eire. South Africa. 


PYE LIMITED - + CAMBRIDGE + + ENGLAND 
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Letter from AMERICA 


From a C.H.S 
Palo Alto, 


SOUND REPRODUCTION 
by G. A. Briggs. 


Enlazged and revised 3rd Edition. 368 
pages, 315 illustrations. 
17/6 (plus 1/- postage). De Luxe edition 
25/- (plus 1/- for postage). 
here; the 


LOUDSPEAKERS 8, G. A. Briggs. oat ari | ut this w 


3rd Edition. 9th Impression. 88 pages, 
36 illustrations 


7/6 (plus 3d. postage). 


lly every 12 a 


. Since A-B ‘ nd 15 inch 


yu 
est faciliti 
ott a between ¢ ay; ad k facilities 


formance, , . 
PIANOS, PIANISTS and SONICS Were of conn 
by G. A. Briggs. any other oa" mo 
192 Pages. 162 illustrations. I have learned 1} 


10/6 (plus 6d. postage). hy i more limite 
Sold by booksellers and leading radio 


dealers. Published by Wharfedale Wireless 
Works Ltd. 


AMPLIFIERS , =e E 
by G. A. Briggs & H. H. Garner. ure to g nprepared ‘f 
it. 


et the speake this, had to 
First Edition 10,000 copies now sold out. “Fr in. But again, 


hich ¢ from choice, js 


--Model m 
y thanks a it was we 

- 8 and w, 
YOUr associates, for taking t.netatulations to you, Si 
€ to do a job » Of, and 
80 Well, 


Sincerely yours, 
C.H.S, 


SINGLE SPEAKER 
SUPREMACY 


The Super 12/CS/AL speaker is fitted with aluminium voice 
coil, special cone with bakelised apex, and radial corruga- 
tions, plus the undoubted advantage of cloth suspension. 
This assembly, with the extremely high flux density, results 
in excellent transient response and sensitivity with a very 
wide frequency range. 
Since the introduction of this model some three years ago, 
the world-wide demand has always exceeded the supply. 
SUPER 12/€S/AL Delivery can now be effected in 3-4 weeks on the Home 


£17. 10. O TAX Free Market. 


Alcomax lil Magnet. 
Flux density 17,000 lines ar Og a ec 
on 12” centre pole. WIRELESS WORKS LTD. 
Total Flux 190,000 lines. 
BRADFORD RD., IDLE, BRADFORD, YORKS. 


"Phone : idle 1235/6. " Grams : Wharfdel idle, Bradford. 
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TV DOWNLEADS 
BICC 


HAVE 

A TYPE 

FOR 

EVERY 
INSTALLATION 


WRITE TO-DAY FOR PUBLICATION | 
No 244 GIVING FULL PARTICULARS | 


2. 21 BLOOMSBURY ST. LONDON. W.C.1. (MUS. 1600 


16 
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Stondard 


magn etic alloys 


o 
2 
5 
S 
Z 
co 
3 
x 
5 
z 


Please ask for 
further particulars. 


for component designs 
of maximum efficiency 


PERMEABILITY (B/H) 


Relationship between flux density, permeability 
and magnetizing force for the various grades 
of PERMALLOY and V-PERMENDUR. 


0.1 10 
MAGNETIZING FORCE—OERSTEDS (H) 


H” quality and consistency, backed by first-class service, 
are important features in this range of Standard magnetic alloys. 
As large-scale users of Permalloys in communication, electronics 
and other fields, Standard enjoy the unique advantage of 
observing these alloys under normal working conditions, a factor 
which has played an important part in their development. 


Standard Telephones and Cables Limited 


Registered Office: Connaught House, Aldwych, W.C.2 


TELEPHONE LINE DIVISION: North Woolwich, London, E.16 


PROGRESS 
im Counting ~ 
dIees 


‘through the 


HISTORICAL Ar 
ILLUSTRATIONS Ai 


BY COURTESY 


OF THE ae é 
SCIENCE MUSEUM ai OY 8 
LONDON. is 


NAPIER’S 
BONES 
Devised in 1617 by 
John Napier, a 
Scottish nobleman, 


as a mechanical means 
of multiplication by addition. 


LEIBNITZ’S 
STEPPED 


RECKONER 


* 
694 by the > 
and 
the earliest 
ating machines 


ODHNER’S 
WHEEL 


A principle first evolved by 
a Swedish engineer about 
1890 and still being applied 
in present day mechanical 
calculating machines 


HIVAC 

COLD CATHODE 

TUBES \ 
* 

«>, 


devices 


> 


s# 


nic 


hode Tubes — Miniature and Subministure Valves — 
Neon Indicator Lamps—Telephone Switchboard 
sed by che world’s leading mangfacturers 


ROMAN 
ABACUS 


Known to have been in 
use at the time of Julius 


Caesar. A surviving speci- 
men is preserved in La 
Bibliothéque Nationale, Paris. 


FOR 


Modern 


COUNTING CALCULATING 
SELECTING - SWITCHING 


~ Hivacklimmnted 


GREENHILL CRESCENT, HARROW-ON-THE-HILL 
MIDDLESEX, ENGLAND 
Phone; HARrow 2655 Cables: Hivec, Harrow 
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A complete list of Iliffe Technical Books on Radio and Tele- 


vision will be sent free on application to the address below. 


SOUND RECORDING AND REPRODUCTION 


By J. W. Godfrey and S. W. Amos, B.sc., (HONs.) A.M.1.£.£., in collaboration with the 
B.B.C, Engineering Division. This book has been written primarily as an instruction 
manual for the B.B.C. engineering staff but will prove invaluable to all interested in 
the theory and practice of disc, magnetic and film recording. Special reference is 
made to equipment used by the B.B.C., and a number of appendices contains a 
generous amount of reference information not readily available elsewhere. 


30s. net. By post 30s. 8d. 


ADVANCED THEORY OF WAVEGUIDES 


By L. Lewin. Sets out the various methods that have been found successful in 
treating waveguide problems—the author selecting for discussion a number of topics 
as representative of the field in which the centimetre-wave engineer is now engaged. 
Many of these examples are concerned with the rectangular waveguide, but the reader 
will be able to apply the general principle to most of the cases encountered in practice. 


30s. net. By post 30s. 7d. 


TELEVISION RECEIVING EQUIPMENT 
By W. T. Cocking, M.1.£.8. 3rd Edition, Explains the fundamental principles involved 
and then describes each stage of the normal television receiver. The text includes 
notes on special circuits and gives practical details of receiver design. Other chapters 
are devoted to faults and their remedies, servicing of modern sets and the problems 
of obtaining selectivity. Mathematical data of particular value to the designer 
have been collated and appear in appendices. 


18s. net. By post 18s. 8d. 


MICROPHONES 
By the Staff of the Engineering Training Dept., B.B.C. 
This new book, originally written as a textbook for use in training B.B.C. engineers, 
has now been made available for general publication. It first discusses the require- 
ments for microphones in a broadcasting studio and sets out the laws relating to 
sound waves and their behaviour. The design and characteristics of various types 
of microphone are then described, and full details given of the ribbon, moving-coil, 
crystal and condenser instruments used in B.B.C. studios during recent years, 


15s. net. By post 15s. 5d. 


SHORT WAVE RADIO AND THE IONOSPHERE 


By T. W. Bennington (Engineering Division, B.B.C.). 2nd Edition. Shows how 
existing ionospheric data can be applied to everyday problems of short-wave trans- 
mission and reception. A new edition of the work, first published six years ago under 
the title “* Radio Waves and the Ionosphere,” this is to all intents and purposes an 
entirely new book. It has been completely re-written, re-set in a new type, and 56 
new illustrations have been added, 8}in. x 5}in. 138 pp. 61) illustrations. 


10s. 6d. net. By post 10s. 10d. 


Published for ‘Wireless World’ and obtainable from all booksellers or by post from :— 
ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD STREET, LONDON, S.E.1 
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WINDER HOUSE + DOUGLAS STREET + LONDON SW. yohone: Vitoria 3404—9 


WIRELESS WORLD JuLy, 1954 


RADIO COMMUNICATION 
EQUIPMENT 


Jor wbrin al parte of jee WOKLM 


G.E.C, radio equipment for H.F. and V.H.F. 
communication has been developed with two 
important advantages from the purchaser's 
point of view constantly in mind. Suit- 
ability for the exact operational need and 
reliability. These advantages are entirely 
due to the long and valuable experience 
of the G.E.C. in all branches of radio en- 
gineering. backed by its unique research 
organisation. 
Equipment is available for every kind of 
radio communication requirement — police, 
ambulance and fire services, aircraft, ship- 
ping, etc. The general purpose receiver 
shown here is the BRT400D, built to meet 
the most exacting needs of commercial service in all parts 
of the world, providing high grade telegraphy service and 
quality reception for re-broadcast. 


THE GENERAL|ELECTRIC CO. LTD. OF ENGLAND 
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The best which 
present techniques 
can devise... 


—— 
——ae NaS UNIQUE 
(Gps FILTERING 
KC bo! SYSTEM 
INDEPENDENT OF 
MUSICAL BALANCE 


= : CORRECT 
— > @ ) MATCHING FOR 
wad gx ANY PICK-UP 
) BY PLUG-IN 

UNITS 


CORRECT 
EQUALISATION 
FOR EVERY 
RECORDING 


INPUTS FOR 
RADIOS 
TAPE 

mic, ETC. 
VIRTUALLY 
MADE TO 


AMPLIFIER 
WITH 

<<} | PERFORMANCE 
STABILITY 

- SPECIFICATION 
TO DELIGHT THE ENGINEER 
AND MUSICIAN ALIKE 


Like its predecessor, the QUAD II embodies 
outstanding features anticipating 

trends in both amplifier and associated 
equipment design. The importance of these 
features will be apparent to all who have 
followed the growth of high quality reproduction 


in recent years. 


The criterion, as always, is that the reproduced 
sound shall be the closest approach to the 
original—that the enjoyment and appreciation 
of music may be unimpeded. This is reflected 
throughout the electrical and mechanical design 
It is reflected, too, in the straightforward and 
logical system of control, achieved without the 
sacrifice of a single refinement or adjustment 


capable of contributing to the final objective. 


The QUAD II for convenience of installation, 

is constructed in two units—the main amplifier 
and the control unit. Each is complementary to 
the other, offering in complete form the best 


which present techniques can devise. 


( €coustica 


L 
, 0 110 


ACOUSTICAL MANUFACTURING CO. LTD., HUNTINGDON, ENGLAND 
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MAGNETIC MATERIALS Extensive research and 
manufacturing facilities have established Mullard as the leading 
producers of magnetic materials. They were the first, for example, to 
introduce Ferroxcube, the world’s most efficient magnetic ferrite; 
‘ Ticonal’ anisotropic permanent magnets, renowned for their high 
stability and high energy output; and Magnadur, an entirely new 
type of permanent magnet with the insulating properties of a ceramic. 

The wealth of experience gained from these developments is 
available to all users of magnetic materials through the Mullard 
advisory service. An enquiry to the address below will put a team 
of specialised engineers at your disposal. 


Mullard 


*TICONAL’ PERMANENT MAGNETS - MAGNADUR (Formerly Ferroxdure) 
PERMANENT MAGNETS - FERROXCUBE MAGNETIC CORE MATERIAL 


MULLARD LTD,., COMPONENT DIVISION, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2 


Mullard Magnadur permanent 


ignets Yeady for firing 


t 
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Marconi’s fitted the first ship 
with wireless and by 1907 200 
ships and more than 100 shore 
stations had been equipped. 
Today practically every vessel 
that ventures on the high seas 
carries wireless. All radio approach 
and marker beacons around the 
British Isles have been designed 
and manufactured by Marconi. The 
mariner is warned of hazards 

and guided into safe channels by 
Marconi equipment in nearly every 
principal shipping lane of the world. 


MARINE BEACONS 
AND 
NAVIGATIONAL AIDS 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED CHELMSFORD + ESSEX 


G2 
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A V/A WIDE-BAND A.F. OSCILLATOR 
thal wally G00 Mtr (606.1 4oraes 


TYPE G.420. This Furzehili instrument delivers a constant sinusoidal 
of up to 1 voit into 660 ohms over the wide frequency range 
of 1.4 ¢/s. to 15 ke/s. 
Prequensy Ranges 14 to 16 c/s. Harmonic Content: Less than 2%, 
14 to 150 c/s, 140 c/s. to 1.5 ke/s over most of the range. 
1.4 ke/s. to 15 ke/s. Accuracy 
F hi Seale arc 280 
+1 V r.m.s. into 600 ohms . 
or Ov r.m.s, into high impedance, Stability: Less than 0.1 dB change 
substantially constant over entire in output volts and less than 0.1‘ 
frequenc y range change in frequency for 10%, 
t 600 ohm, continuous- change in supply voltage. 
ly variable, T-pad | Delivery: 7/14 days. 
NOTE:;—This instrument is also available to the above specification 
but including the addition of square wave output at a small additional 
charge, (Type G.420A 
Write for full particulars of this and other Laboratory instruments to 


ne Price, Ex-works: £50 - 0° O 


~~ . ad 
~ ~ 
oe a bi - AN UNUSUALLY LOW PRICE FOR AN UNUSUALLY VERSATILE PERFORMANCE ===, 


urzehill Laboratories Led. 


SHENLEY ROAD - BOREHAM WOOD - HERTS. Cables: FURZLAB, LONDON. 


Hum Level: Better than 40 dB 
below any signal level. 


Te:: ElStree 3940 


VIBRATION 
TESTING ? 


No, we do not recommend this method! 
We offer, instead, SAVAGE ‘ VLF’ 
and ‘LRF’ Amplifiers, giving 
A SOURCE OF POWER 
where it is required for vibration and 
fatigue testing of structures, com- 
ponents, engineering products, engines, Leading organisations now using this 


ial sete etc. R this direction, equipment include: Bristol Aeroplane 
¢ applications of this equipment are Co.; The Brush Electrical Engineering OUTPUTS 
countless, as they are, also, as a variable Co., Ltd.; English Electric Co., Ltd.: 
frequency power source for trans- Rerranti Ltd.; G.E.C.; Handley Page 100 watts ‘ VLF’ 
formers, meters, motors and electrical Ltd.; The Imperial College of Science; 3c/s to 6c/s 


component design. Siemens Bros. & Co., Ltd.; S.T.C.: 
18 equipment is inexpensive to 


purchase, simple and economical to no oe pba RAP, Far 1000 watts ‘ VLF 
use; gives complete and accurate ss ete 6 c/s to 2000 c/s 
control at all times. Ww. BRYAN 

Ask us TO-DAY for full details, MARK Il STAR 
without obligation. Or let us know your 


roblem in this field and we will 50 c/s to 10 Ke/s 
——« °° — a Va é peep 

: 5 Kc/s to 100 Ke/s 
W. BRYAN SAVAGE LTD. al Lar 8 a 

2 


WESTMORELAND RD., LONDON, N.W.9 Lia? A AA Pp L j e | E be S 


env LOW RADI 
TELEPHONE: COLINDALE 71}! REQU FREQUENCY 
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FLAC closed field. ii 


... LOUDSPEAKERS 


These loudspeakers have been designed to provide minimum magnetic 
interference together with high acoustic efficiency. ELAC Elliptical and 
round loudspeakers are used in most of the leading Television and 
Radio receivers. 


PRICES INCLUDING P.T. FOR LOUDSPEAKERS LESS TRANSFORMER. 


sg 4 Flux 6,500 216 64” Flux 6,500 


Elliptical Gauss Gauss 


Flux 6,500 Flux 7,500 
Gauss Gauss 


Flux 6,500 ' Flux 7,500 


Gauss j ) Gauss 


—<—S 
OS ELECTRO ACOUSTIC INDUSTRIES LTD. 


(@))) 
EL A¢ Stamford Works, Broad Lane, ‘Tottenham, N.15. 
Se a 


WIrRELEss WORLD 


© 
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TRUVOX 


RADIO JACK 


Extend the application of, and get greater enjoyment from, your Tape 
Recorder with the TRUVOX “ Radio Jack ”’ designed to give you 
direct reception from either of two local stations (at the flick of a switch) 
or to make recordings, for future playback, of any of the programmes 
radiated by the selected stations. Housed in a cast case, jewel gold- 
hammered finish ; extremely simple to use and attractive in appearance. 
The “ Radio Jack’ can be used also with any amplifier having a high 
impedance microphone input jack. Connection to your instrument is 
simplicity itself . just plug it in by means of the BSS standard two-pole 
telephone jack which is an integral part of the design of this unique unit. 
it is only a 2hin. cube, with an overall length of 44in. 


price £2.18.6 


(PLUS 21/5d. PURCHASE TAX) 


Send now for full details to 


TRUVOX LIMITED 


HARROW MIDDLESEX 


Sales Office : 15 Lyon Road, Harrow, Middlesex. Telephone : Harrow 9282 
Technical & Service Depts. : 328 The Broadway, Station Road, Harrow. 


Telephone : Harrow 4455 
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UNEX nisin 


IS NOW ONLY 


The popularity of the Unex 
has resulted in increased 
production which has en- 
abled us to reduce the 
prices substantially. The 
outstanding features of the 
Unex are :-— 


@ Easy fitting. 


BAND Ill 


Aerials and downleads will 
be equally important for 
Band Ill reception—we design 
and manufacture both aerials 
and cables—so order Aerialite 
when the time comes. 


@ Robust construction 
@ 100°, 
@ 3 dB forward gain. 
@ Light weight. 


waterproofing. 


Unex 83S, complete with 6ft. alloy mast, chimney 
bracket, etc ae Smee 

Unex 83X array only. 

Unex 83T, complete with 10ft. x 2in. ‘alloy mast, 
brackets, etc.. 

Unex 83F, complete with I4ft. x 2in. alloy mast, 
brackets, etc 

Unex 83C, with cranked arm, chimney brackets, etc. £3 14 6 


Above prices are for all vertical channels and 2/6 extra for horizontal channels 


The DUBLEX 
High Grade Aerial 


The Dublex has the highest 
gain (6 dB) of any aerial in 
the same price bracket, It 
has particularly strong mechan- 
ical construction with special 
resilient mountings to prevent 
element breakage. The Dublex 
is available with cranked, 
7ft., lOft. or 14ft. chimney 
mounting masts and brackets. 
Dublex 77S, complete with 7ft. 
mast, brackets, etc. £4 8 6 


CASTLE WORKS STALYBRIDGE CHESHIRE. 
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For MAXIMUM PROTECTION 


against 


EXTREME 


HUMIDITY 


TROPICAL 


MECHAN/CAL 


| SHOCK 


Supplied with ‘C ’ Cores to RCL 215 dimensions or with 
Standard Laminations to RCL 216 dimensions, Leocast 
Transformers have been satisfactorily tested to the 
standard required by RCS 214 (Grade S) to Humidity 
Class H.1. The dielectric qualities of the resins used 
make Leocast Transformers particularly suitable for 
high-voltage applications. 


GRESHAM TRANSFORMERS LTD., TWICKENHAM ROAD, HANWORTH, MIDDX. FELtham 2271-4 
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( brilliant sound recording 


The NEW TK9 


SINGLE-SPEED TAPE RECORDER 


A masterpiece compactness 
and engineering. Unique features 
include: Precision Place Indicator, 
Automatic Track Switch, Uni- 
versal Magic Eye, Automatic 
Stop. Recording time 1} hours. 
Tape speed 3} in. per second 
Frequency Range 50- 


of 


Sound 
9.000 c's 


The famous 700L 


TWO-SPEED TAPE RECORDER 


Used by leading musicians 
throughout the world. Two 
hours perfect speech record- 
ing or one hour high-fidelity 
music recording Unique 
Grundig condenser micro- 
phone—as sensitive as the 
human car Tape speeds 
7} in. and 3} in. per second, 
Sound Frequency Range 50- 
10,000 c/s and 50-6,000 c/s 


Jury, 1954 


Price 65 gns. 
less microphone 
Grundig “ Golden Voice" 
microphone (GDM.5) - 
Grundig “Silver Voice” 
microphone (GXM., | 


moring cou 
6 ens 
crvita ‘ 
‘a bees Price 80 gns. 


including condenser microphone 
Most Radio and Photographic Dealers stock Grundig. Ask for demonstration or write for illustrated Folder to : 


Grundig (Gt. Britain) Ltd., Dept. W.W. Kidbrooke Park Road, S.E.3 


Hire Purchase Terms Available 


POST THE COUPON TODAY FOR OUR 

BROCHURE ON THE LATEST METHODS 

OF HOME TRAINING FOR OVER 
150 CAREERS & HOBBIES 


PRIVATE AND INDIVIDUAL TUITION IN YOUR OWN HOME 


Building 

Business Management 

Carpentry 

Chemistry 

Civil Service 

Civil Engineering 

Commercial Subjects 

Commercial Art & 
Drawing 

Customs & Excise Officer 

Draughtsmanship 


Electronics 

Fashion Drawing 

Heating & Ventilating Eng. 
Industrial Administration 
Journalism 

Languages 

Marine Engineering 
Mathematics 

M.C.A. Licences 
Mechanical Engineering 
Motor Engineering 


Police 

Production Engineering 

Public Speaking 

Radar 

Radio & Television 
Servicing 

Radio Engineering 

Refrigeration 

Retail Shop Management 

Salesmanship 

Sanitation 


Shorthand & Typing 
Short Story 

Writing 
Sound Recording 
Structural Eng. 
Telecommunications 
Television 
Time & Motion Study 
Tracing 
Welding 
Works Management 
Banking Economics Photography Secretaryship Workshop Practice 
Book keeping Electrical Engineering P.M.6. Licences Sheet Metal Work and many others. 
Also courses for University Degrees, General Certificate of Education, 8.Sc.Eng., A.M.I.Mech.E., L.1.0.8,, ACCA. ACLS. 


Accountancy 
Advertising 
Aeronautical 
Engineering 
Automobile 
Engineering 


LEARN THE 
PRACTICAL WAY 


| NEW! 


With many courses we supply actual 


equipment thus combining theory and 
practice the correct educational 
sequence This equipment, specially 
prepared and designed remains your 
property Courses include: Radio 
Television, Mechanics, Electricity, 


mn 


A.M. Brit.LBLE., AMALLA, City & Guilds Examinations, R.5.A, Certificates, etc. 
The Advantages of E.M.I. Training %*% The teaching methods are 


planned to meet modern industrial requirements. * We offer training in all subjects which 
provide lucrative jobs or interesting hobbies. * A tutor is personally allotted by name to 


Draughtsmanship, Carpentry, Photo- 
graphy, Commercial Art, etc 


L 


Snaneamenéonneaanmetl 


<1 PER MONTH 


INSTITUTES 


The only Postal College which is part 
of a world-wide Industrial Organisation 


COURSES FROM 


i 
! 
! 
! 
| 
| 
! 
U 
! 
I 
ae 


ensure private and individual tuition . 
POST THIS COUPON 


*% Free advice covering all aspects of 
training is given to students before 
and after enroiment with us 


TODAY 


Please send without obligation your FREE book. 


E.M.1, INSTITUTES (Dep. 127%) 

43 Grove Park Road, London, W.4 Phone: Chiswick 4417/8 
NAME 

ADDRESS 


SUBJECT(S) OF INTEREST 
T/o4 1cr8 


| 
i 
I 
I 
! 
' 
i 
a 
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z OPERATING TEMPERATURE/ WATTAGE 


ors 41 1} |MIDGET WIREWOUND VITREOUS RESISTORS 
| ete? PS 

7 MINIATURE EQUIPMENTS 

DEMAND MIDGET RESISTORS 


) 


e 
a 


Dimensionally 

Painton MIDGET resistors 

offer the MAXIMUM WATTAGE DISSIPATION 
MAXIMUM OHMIC RANGE 
MAXIMUM SAFETY FACTOR 


T Teopy TEMPERATURE (° 


— 


beatin 


wat SIPATED 
| j 4 ‘ 6 ? 8 9 


in the Heavy Duty MIDGET Range, the extremely 
high wattage dissipation is achieved by : 

(a) the use of a sintered alumina ceramic former, with 
thermal conductivity approximating steel (Patent 
626128), in conjunction with a Painton glaze developed 
to match the thermal and mechanical properties of 
sintered alumina, 

(b) the exceptional strength and conductivity of the 
Painton “Intermediate Wire Process "’ of resistance 
termination (Patent 575297). 


Resistance | | Rating ™ DIMENSIONS 
Range Ohms Watts Max. 


| Range Mec i Working Temperature | Lead 


Normal|Tropical| Temp. Coefficient ;°' Diam, 
oe 20C. | 70. Length| Material 


i | 9.99 Ps BELOW 100 — : : * 
, : NEGLIGIBLE 
| Standard| MVI 0 ' SJ : tae Lie 2 4 20 
0.01% /E. $.W.G. 
BELOW 100°— 

5.5 NEGLIGIBLE Silver 

10 ; ABOVE 100 Clad 
0.01% /C 

4 ce BELOW 200% | —| Copper 

iad 10 : NEGLIGIBLE Wire 


Heavy 
Duty 


| 5101) 


Heav y 


Dut 
| y 


ABOVE 200 


A | as 
PAINTON 


Amr tbinittsss oy lund 


—— 


ATTENUATORS AND FADERS + STUD SWITCHES + FIXED AND ADJUSTABLE WIREWOUND RESISTORS 
WIREWOUND POTENTIOMETERS + MIDGET R.F. CHOKES + HIGH STABILITY CARBON RESISTORS - TERMINALS 
PLUGS AND SOCKETS + KNOBS, DIALS AND POINTERS - TOGGLE SWITCHES - PUSH BUTTON SWITCHES 
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SLEXIBIE f (A 
SHAFTING — 


OTM tise: pre-set potentiometers 
(nd COUPLINGS | 


GENERAL REMOTE CONTROL USES 
OPERATING from an accessible point, @ carbon linear, type 127 


switches, valves and other electrical and 
mechanical devices located in remote or 
inaccessible places. Flexible shafts are 
readily adapted for either manual or 
automotive operation of controls. 


@ wire-wound linear, type 126 


OPERATING any element requiring 
rotation or push-pull movement or both, 
with the controlled element close to or at 
a distance from the control point. Where 
an element requires both push-pull and 
rotation, both ‘actions can be accom- 
plished with a single shaft. actual size 
OPERATING indicators and indicating 
devices of all kinds. @ Completely enclosed in high-grade phenolic 
mouldings, keeping resistance elements 
CENTRALIZING operational adjustment dust-free. 
and controls of machines and other 
equipment at a single point convenient Solder tags are heavily silver-plated and 
to the operator. designed to withstand soldering heat and 
bending without loss of rigidity. 
PROVIDING controls that free operators 


: Spindles are fully insulated and provided 
from mechanical or electrical hazards. ose . “£ 


with integral control knobs for finger or 
« The $. $. White Compony mene . screwdriver adjustment. 
fectures standard shafts and is ’ - 
prepared to develop special shefts @ Tapped for 2-hole 6 BA fixing on }” centres. 
providing sensitive control over 
long ond short distances. . 
These Egen potentiometers are based on long 
experience of the needs of television and electronic 


equipment manufacturers. 


EGEN ELECTRIC LTD 


CHARFLEET INDUSTRIAL ESTATE - CANVEY ISLAND ~ ESSEX 
"Phone: CANVEY 681 and 682 


Britannia Works, 
St. Pancras Way, 
LONDON, N.W.! Phone; EUSton 5393 | 
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—Bripce DETECTORS 


—Brivge Qscitator AND——. 
Derector Type 703 


@ Oscillator Frequency: 1000 c/s. 

@ Oscillator Output: 100 Milliwatts. 

@ Output Impedance: High 3000 ohms. 
Low 100 ohms. 

@ Amplifier Sensitivity: Low Impedance: 40 micro- 
volts for 10%, f.s.d. 
High Impedance: 200 
microvolts for 10% f.s.d. 

Indication: Both meter and phones. 

Input Impedance: High, 600 ohms—Low, 50 ohms. 

Accuracy: A reading accuracy of 1°, is obtainable on bridges using 1000: 1 
ratio arms, and a correspondingly greater accuracy where smaller 
bridge ratios are employed. 

Immediate delivery. 


——_Brince Hereropyne 
Derector Type 775 


@ Frequency Range: 6.5 to 751 kc/s in four 
ranges. 

@ Beat Frequency: 1 ke/s. 

@ Selectivity: Not less than 30 db dis- 
crimination at | kc/s off 
tune. 

@ Indication: Both meter and phones. 

@ Sensitivity: Readable meter deflection for 5 microvolts input. 

Audible note in phones for 1 microvolt input. 

@ Input Conditions: Transformer having screened and floating primary 
winding. 

@ Attenuation: 0 to 60 db in 20 db steps. 
0 to 20 db slidewire. 

@ Immediate delivery. 


Both instruments, which operate from 100-130 and 200-250 volts 50 c/s mains supply, are 
enclosed in standard Airmec cases and are therefore suitable both for bench use and forward 
mounting on a 19 inch rack. 


Full details of these or any other Airmec instruments will be forwarded gladly upon request. 


AIR Vi EC HIGH WYCOMBE - BUCKINGHAMSHIRE - ENGLAND 
s 
ee ee 


M D Telephone: High Wycombe 2060 Cables: Airmec High Wycombe 
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mixi-o F.M. COMPONENTS 


A RATIO DISCRIMINATOR TRANSFORMER 10.7 
Mc/s. Ref. RDT. 1 


A 10.7 Mc/s. transformer for use in ratio discriminator type 
circuits. Can size Igin. square x 24in. high. Secondary winding of 
bifilar construction. Iron dust core tuning, polystyrene former 
and silver mica condensers. Price 12/6 each. 


{YUUUUUAAUO LUDA THAME 


PHASE DISCRIMINATOR TRANSFORMER 10.7 
Mc/s. Ref. PDT. | 


A miniature 10.7 Mc/s. transformer for use in frequency modula- 
tion detector circuits where the limiter/Foster-Seeley type of 
circuit is employed. Designed for carrier deviation of +75 kc/s. 
Qk.—1.5. Wound on black bakelite former, complete with iron 
dust slugs and two 6 B.A. threaded fixing holes on .532in. 
centres. Screening can: | fin. x 13/l6in. square. Price 9/- each. 


1.F. TRANSFORMER IFT.11/10.7 I.F. TRANSFORMER IFT.11/10.7/L 


A miniature |.F. Transfornier of nominal frequency 10.7 As IFT.11/10.7 but with secondary tap for limiter input 
Mc/s. The transformer is primarily intended for the |.F. circuits. Price 6/- each. 

stages of frequency modulation receivers and convertors. Full constructional details for building an F.M. Feeder 
The Q of each winding is 90 and the coupling critical. unit are given in our TECHNICAL BULLETIN (DTB.8). 
Construction and dimensions as PDT.!. Price 6/- each. Price 1/6 each. 


HUQLUUVNUUUUUNUUOUNUUUUEOGUUUUEEAUU CAAA POAT EEUU AAA 


Send 9d. for General Catalogue. Obtainable from your nearest stockist or in case of difficulty direct from: 


_ Y 1 
DENCO (CLACTON) LTD. 357/9 Old Road, Clacton-on-Sea, Essex 
MTUTTTTTTTTTUUUU LALA RUU LLU CUARUUAA TUE LUUAALUCGLLCLLLLOLUCLA LULU LUGLLCCALUULA LUAU LLCGMCGGUUOA CAA CLATCGTICGTI LEAT LGGI EAT CATT OATT CAAT COATT HTOT LOTTI COTTOOTI ETT OGT TPA TTTT UOT UTTIT 


STUHNMNNNNNNNNENAREOEOYUUOANGQUAMAEN GS ULUUAUOQUUANAGLONGLGES UG LUUL UUCUAAUA GROUT 


VOUUAUNUUUUUNNUUONLIUUANUU ELAN UO OEATL ETE 


LONGEST SCALE— SMALLEST SPACE 


This compact, robust D.C. Milliammeter is 
flush mounting and is ideal for use in re- 
stricted Space. 


SCALE LENGTH: 9 
RANGE FROM 0-500 yA 


The meter with the 
dead beat movement 


The meter measures only 5” across and the depth behind the panel is only 2” yer it retains 
a scale length of 9°. It is available with spade or knife-edge pointer and special scales can 
be supplied to customers’ specification if required. Send for prices and full details. 


BRITISH PHYSICAL DAB ORATORIES 


Radlett, Herts Radlett 5674/5/6 


LONDON STOCKIST; M. R. SUPPLIES LTD., 68 NEW OXFORD STREET. LONDON, W.C.I 
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Manuracturers OF 


EQUIPMENT, and 


tit 


pryiirre 
| 


DEVELOPMENT GROUPS 
are invited to send 
today for this NEW 
complete catalogue of Ediswan Clix 
Radio, Television and Electronic 
Components. Just write “Components 
Catalogue please”’ on your 
business letterhead and 


we will send you a copy. 


—— 
O— COMPONENTS 


THE EDISON SWAN ELECTRIC COMPANY LIMITED, Member of the A.E.1. Group of Companies 
155 Charing Cross Road, London, W.C.2 and Branches. Telephone: Gerrard 8660. Telegrams: Ediswan, Westcent, London. 
C.R.la Radio Components Sales Office: 21 Bruton Street, London, W.1 Telephone: Mayfair 5543 
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DCOL MAINS 
ra TRANSFORMERS 


SOLDERING INSTRUMENTS 
& ALLIED EQUIPMENT FOR FULLY INTERLEAVED 


SCREENED AND IMPREGNATED. ALL GUARANTEED. 


THE PRODUCTION LINE ALL PRIMARIES ARE 200/250 v. Half Shrouded. 


HSM63 (Midget). Output 250-0-250 v. 60 m/a., 6.3 v. at 3 amps., 


& HOME CONSTRUCTOR 865. Output 286.6286 VG mil 


2 amps 
HS40. Windings as above 4¥. at 4 amps., 
Output 
HS2. 250-0-250 v. 80 m/a 
HS3. 350-0-350 v. 80 m/a., 19/-. $30. 300-0-300 v. 80 m/a. 
HS2X. 250-0-250 v. 100 m/a., 21/-. HS7S. 275-0-275 v. 100 
ma . 
HS30X. 300-0-300 v. 100 m/a., 2I/. HS3X. 350-0-350 v. 
100 m/a 


Fully Shrouded 
FSM63 (Midget). Output 250-0-250 v. 60 m/a., 6.3 v. at 3 amps. 
5 v. 2amps 
Outp ut 
FS2. 250-0- 750 v. 80 m/a 
FS30. 300-0-300 v. 80 m/a., 21/-. FS3. 350-0-350 v. 80 mia. 
FS2X. 250-0-250 v. 100 m/a., 23/-. FS75. 275-0-275 v 


ma . eee 

FS30X. 300-0-300 v. 100 m/a., 23/-. FS3X. 350-0-350 v. 
m/a 

All che above have 6.3 4-0 v. at 4 amps., 5-4-0 v. at 2 amps. 

FS43. Output 425-0-425 v. 200 m/a., 6.3 v. 4 amps., C.T. 6.3 v. 
4 amps., C.T.5 v. 3 amps. Fully shrouded cameted 

FS50. Output 450-0-450 v. 250 m/a., 6.3 v. 2 amps., 
4amps., C.T. 5 v. 3 amps. Fully shrouded 4 

F35X. Output 350-0-350 v. 250 m/a., 6.3 v. 6 amps., 4 v. 8 amps. 
4 v. 3 amps., 0-2-6.3 v. 2 amps. Fully shrouded 

FSIG0X. Output 350-0-350 v. 160 m/a. 6.3 v. 6 amps. “6.39 
3 amps.,5 v. Jamps. Fully shrouded . mpeee 

FS43X. Output 425-0-425 v. 250 m/a., 6.3 v. 6 amps., 63 ¥ 
6 amps., 5 v. 3 amps. Fully shrouded 

HS6. Output 250-0-250 v. 100 m/a., 6.3 v. 6 amops., 
tamps. For receiver R355. Half shrouded ‘ 

HS150. Output 350-0-350 v. 150 m/a., 6.3 v. 3 amps., “CT. Sv. 
Jamps. Half shrouded 

F36. Output 250-0-250 v. 100 m/a., 6.3 v. 6 amps., C.T. 5 v. 
3 amps. Fully shrouded 

FS120. Output 350-0-350 v ‘120 m/a., 6.3 v. 2 amps., C.T. 6.3 v 

| 2amps. C.T.5 v. 3 amps. Fully shrouded . 

FS256. Output 250-0-250 v. 80 m/a., 6.3 v. at 6 amps., 
3amps. Fully shrouded 


FS150. 350-0-350 v. 150 m/a 6.3¥ 4 amps., 

FSISOX. Output 350-0-350 v. at 150 m/a., 6.3 v. at 2 amps. 
C.T. 6.3 v. at 2 amps., C.T. 5 v. at J amps. Fully shrouded 

The above have inputs of 200/250 v. 


OUTPUT TRANSFORMERS 
MIDGET OP. 5,0000) to 302 
8,000) to 312 
MOPI. Ratios, 26, 46, 56, 66, 90, 120-150 m/a. max. current, 
C.T. for Q.P.P. Class B, etc. Secondary 2/4 ohms. Top panel 
and clamped, each 
OP10. 10/15 watts output. 20 ratios on Full and Half Primary 
OP30. 30 watts output, 20 ratios on Full and Half Primary... 
~, Williamson's O.P. Transformer to Author's specification... 
1” Be Chokes for Williamson's ee 30 H. at 20 m/a 
4” Bit Instrument Model 10 H. at 150 m/a 


SUPPLIED IN ALL VOLT RANGES | rn 
STANDARD VOLTAGES STOCKED J] ER 68 8 amps, ois 3 
6/7, 12/13, 22/24, 50/55, 100/110, 200/20, : Ue dew te 


mp. 
FUS. ns @® 2amps., 10/. FI2, 12.6 ome Ashen 
230 50 @ 3am 

F24. 24 v. capeed id 6 @ 3am 

F29. 0-2-4-5-6.3 v. @ 4 amps., 189. FUI2. 0-4-6.3 v. @ 3 amps. 


“ADCOLA” PVC & POLYTHENE ake tities. at v. @ 10 amps., or I2.6v. @ 5 amps. 
ELECTRICAL CABLE | | ris ew rnd 1 $3 Speed @ 3 ino Sih tin 
STRIPPERS ALSO AVAILABLE 28 amps. nn - 


IN ALL VOLT RANGES. i | Quotations, etc.—stamped addressed envelope, please 
WRITE FOR CATALOGUES C.W.0O, (add 1/6 in £ for carriage) 


ADCOLA PRODUCTS LTD. 


Head Office & Sales: GAUDEN ROAD, CLAPHAM HIGH | RMAMMMDA AMOR AS MABEL. RAMA 
STREET, LONDON, 8.W.4. MACaulay 4272 676, Gt. Horton Road, Bradford 7, Yorks. 


E PRI/I. Output 230 v. at 30 m/a., 63 ¥ at 1.5/2amps 
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Have your cake-and eat it! 


Take your annual holidays — 


Reading through this Magazine you will find a variety of equipment that you would like to possess 
immediately, apart from the items we list in our own advertisements. Our PERSONAL CREDIT 
PLAN will allow you to do this. We are now introducing a further facility to assist our customers, 
this being the reduction of the initial deposit to only 20/— with eight further monthly payments. 
We are extending hire purchase facilities also to 18 months if so desired. A selection of equipments 
is tabulated below, but space prevents us from listing the vast range we have available. Whatever 
you want, send us your enquiry (S.A.E.), and if it is available we will supply it. All prices are 
ex warehouse. Please add to your deposit sufficient to cover carriage and packing. 


and buy your Electronic Equipment at the same tim: for only £1 deposit 


SEND ONLY £1 TO SECURE ANY EQUIPMENT 
CASH CREDIT HIRE PURCHASE CASH CREDIT  HIRB PURCHASH 
= —_— aan. Deposit 12 18 _— = Deposit rv) is 
eTSEE seouths Gauthier neath 


AMPLIFIERS AND TUNERS PICK-UPS a. & Se oe 


Connoiase 9 


Goodse!| 
aowias wi 
Gwi?w 
MA 
FTC T 
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Amplion Test Meter 
Cossor 
LOUDSPEAKERS Oscilloscope 1039 

Oscilloscope 1052 

Voltage Calibrator 1433 
Deneo Modulated Test Oscills 
Pullin Series 100 Test Meter 
Taylor 
Tannoy 44A Meter 
77A Universal Meter 
88A Universal Meter 

. 110C Bridge 

Whartedale 150A Output Meter 


TAPE RECORDERS, DECKS A 


“ EDITOR "’ Recorder t 

GRUNDIG TK®9 Recorder 
700L, Recorder 

BAIRD Soundmaster Recorder 

MSS Recorder 
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cy information boctley. 


tt oo yRCONMIUM &/ANTALYy 


P.51—Tantalum & Zirconium. Properties and corrosion 
resistance data, together with tables giving dimensions 
of rod, wire, sheet and tube. 


P.20—Machining of the Rarer Metals. Recommenda- 
tions for machining tungsten, molybdenum, tantalum, 
zirconium and titanium. 


Reprint Murex Review Vol. | No. I! Welding 
Zirconium. Methods for the production of ductile 
welds in Zirconium. 


Reprint Murex Review Vol. | No. 8 Zirconium. 
Production properties and applications. 


Reprint Murex Review Vol. | No. 5 Tantalum. 
Production properties and applications. 


MUREX LTD (Powder Metallurgy Division), 


RAINHAM, ESSEX. Rainham, Essex 3322 
@ London Sales Office Central House, Upper Woburn Place, W.C.!. EUSton 8265 


23 years” progress in 


Plastics and what it means to you 


Do you know the extent to which plastics are now used in radio, T.V. and electronics ? 

In July, BRITISH PLASTICS will tell the story of plastics over 25 years, showing how its 

materials and processes have developed, and how its products have improved and in many 

cases extended the usefulness of those in other industries—including your own. A survey of 

exceptional value to every industrialist. Plan for the future with the July BRITISH PLASTICS. 
Order your copy now—2/6d. (by post 3/- 


25th ANNIVERSARY ISSUE 


BRITISH PLASTICS 
July 1954 


FROM YOUR NEWSAGENT OR DIRECT FROM DORSET HOUSE, STAMFORD ST. LONDON 5S.E.1 
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RESISTORS 


. exceptional characteristics of this range of resistors are such 
that they are eminently suitable for use in the most stringent con- 
ditions of service. The B.T.S. }" x }” light weight unit of } watt rating 
at 70°C has a technical perfection, tested over long periods, to suit the 
complex and exacting circuitry of modern radio and television. This 
resistor gives outstanding performance under severe tropical conditions 
and has generous overload properties thus setting a high standard for 
all fixed resistors. Catalogue R11 available upon request. 


DUBILIER CONDENSER CO. (1925) LTD., DUCON WORKS, VICTORIA ROAD, NORTH ACTON, LONDON, W.3 


"Phone: Acorn 224! (5 lines) ‘Grams: Hivoltcon, Wesphone, London 
Cables : Hivoltcon, London. Marconi International Code 


D36D (Rev.) 
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of. communication ion 


Wherever desert, swamp, 

mountain, jungle or snow- 

fields render the erection and 

maintenance of line or cable 

routes difficult and costly, V.H.F. 

multi-channel radio telegraph and 

radio telephone systems can provide 

the link. Marconi’s are actively en- 

gaged the world over in bringing 

outposts into continualtouch with the 

main communities, YN , i" 
IN NTN 


1 


COMPLETE RADIO/ TELEPHONE 


AND RADIO/TELEGRAPH 


MARCONI 


APLETE COMMUNICATION SYSTEMS 
eyed, Planned, Installed, Maintained 


SYSTEMS AND EQUIPMENT 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED - CHELMSFORD: ESSEX 
Gi 


For literature and full information apply to: 


Argentine. 
Iindustrias Electricas y Musicales 


Odeon §.R.L., 
Av. Corrientes 485 


Buenos Aires 


Australia. 

E.M.1. (Australia) Pty. Led., 
301 Castlereagh Screet 
Sydney, N.S.W 


Austria. 

Oesterreichische Columbia 
Graphophon Gesellschaft m.b.H., 

1/1 Fuehrichgasse 2 

Vienna | 


Belgium. 

S.A. Gramaphon N.Y., 
Boulevard Maurice Lemonnier 171 
Brussels 


Brazil. 

Industrias Eletricas e Musicais 
Fabrica Odeon S.A., 

Av. Rio Branco 99 - 14:, 15: Andar 

Rio de Janeiro 


Chile. 
Iindustrias Electricas y Musicales 


Odeon S.A., 
Casilla 186-D 


Santiago 


Denmark. 

Skandinavisk Grammophon A/S, 
Hoffdingsve| |8 

Copenhagen - Valby 


Kenya & Uganda. 
East Africa Music Stores Ltd., 
P.O. Box 578, Nairobi 


Egypt. 
Green's Commercial Agencies, 
147, Mohamed Bey Farid, Cairo 


Eire. 

The Gramophone Co. Led., 
35 Parliament Street 

Dublin 


Finland. 

Pohjoismainen Sahko-Osakeyhtio, 
Vuorikatu |4 

Helsink: 


France. 

Les Industries Musicales et 
Blectriques Pathé Marconi, $.a.v.!., 

251 et 253 Rue du Faubourg Saint-Martin, 

Paris Xe 


Germany. 
Electrola Geselischaft m.b.H., 
Cologne-Braunsfeld, Maarweg | 49 
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Greece. 
Columbia Graphophone Co. of 


Greece Led., 
P.O. Box 287, Athens 


Holland. 
N.V. Verkoop-Maatschappij 

* Bovema” 
Gramophone House, Bronsteeweg 49 
Heemstede 


Hong Kong. 
Columbia Graphophone Co. Ltd., 
P.O. Box 2290 


Iceland. 
Falkinn Led., 
Laugaveg 24, Reykjavik 


India. 
The Gramophone Co. Led., 
P.O. Box 48, Calcutta 


Italy. 

La Voce del Padrone, Columbia, 
Marconiphone, S.A. 

Via Domenichino 14, 

Milan 


Malaya. 

The Gramophone Co. Ltd., 
Macdonald House, Orchard Road 
P.O. Box 182, Singapore 9 


New Zealand. 

His Master's Voice (N.Z.), Ltd., 
162-172 Wakefield Street, 
Wellington, C.1. 


Norway. 

Electric and Musical Industries Led., 
Norsk Avdeling, Kiingenberggt 4 

Oslo 


Portugal. 

Est., Valentin de Carvalho, Lda., 
R. Nova Do Almada, 

95-97, Lisbon 


S. Africa. 

Telecommunications & Electronics 
Africa Led. 

P.O. Box 10523, 

Johannesburg. 


Spain. 

Compaiia del Graméfono-Odeon, 
S.A.E., 

Urgel 234, 

Barcelona 


Sweden. 

Skandinaviska Grammophon A/B, 
Sandhamnsgatan 39, 

Stockholm, O 


Turkey. 

Vahram Gesar & Cie., 
istiki! Caddesi 302, 
Beyog!u—lstanbul. 


West Pakistan. 

The Gramophone Co. Led., 

7 Spencer's Building, McLeod Road, 
Karachi 


Enquiries from territories not listed above should be directed to 


ELECTRIC AND MUSICAL INDUSTRIES LTD. 


NTERNATIONAI 


DEPARTMENT 


Hayes, Middlesex, England. 


Cables: Emigiobe, London. 


MAGNETIC TAPE 
SOUND RECORDING 
EQUIPMENT 
AND EMITAPE 
% 


HIGH FIDELITY RECORDING 
EQUIPMENT INTERNATIONALLY 
USED BY ALL LEADING RE- 
CORDING AND BROADCASTING 
ORGANISATIONS. 


oe S 


MODEL BTR/2 


The Studio Tape Recorder with 
the background of fifty years of 
research and experience in the 
science of sound recording and 
reproduction. Developed by 
E.M.l. (The Gramophone Co. 
Ltd., Columbia Graphophone Co. 
Ltd., The Parlophone Co. Ltd.), 
the BTR/2 meets the exacting 
needs of professions which de- 
mand supreme accuracy in sound 
recording and reproduction. 


inland Telegrams: Emitron, Telex, London. 
Telephone: Southall 2468. 
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Modesty forbids 


...that we reproduce all the letters of appreciation 
we receive. But when one like this 
turns up what can we do? 


261 Heather Road, 
Small Heath, 
Birminghan. 


Dear Sir. 

I do a great deal of record 
reproducing asa pastime I have 
already made a corner cabinet for the 
Audiom 60 and the sound production 
is simply marvellous, and in my 
honest opinion I think it is superb. 

I have had all different 
types but never have I found anything 
to equal the Audiom type of reproducer. 


What other loudspeaker could bring forth A U D | 0 At ) 0 
greater genuine praise?—except, perhaps, another 

Goodmans’ High Quality reproducer. What BRIEF SPECIFICATION 
immense versatility this high-powered, single *Fundamental Resonance .......... 7S e/s 
cone AUDIOM 60 has! The secret?— Voice Coil Impedance 


fine sensitivity plus robust construction. The Power handling capacity 15 watts peak A.C. 
AUDIOM 60 will work as well from a domestic PO CUNY oes - A oom 


1S ohms 


radio receiver as it does in an Electronic organ. BON GUIDE . .- +++ »nenanneeet tee 
For radio and record reproduction of varied es 

input, it will reduce background noise encountered oe 
in the playing of vintage recordings—and more— 
because of its low harmonic and intermodulation “tie AUC @ & oa om 


: ; 35 and 55 c.p.s. Bass Resonances. These 
distortion the AUDIOM 60 is extensively two units are particularly suited for High 


used as a bass unit in cross over networks, Fidelity cross over systems. A suitable 
whilst its success as a P.A. unit treble unit for the AUDIOM 60 is the 
AXIOM 101. 

Drawings of Bass Reflex Chambers are 
available on demand for all units. 


GOODMANS 


GOODMANS INDUSTRIES LIMITED, AXIOM WORKS, WEMBLEY, MIDDLESEX, ENGLAND, 


is widely acclaimed. 


Telephone: WEMbiley 1200. Cables: Goodaxiom, Wembley, England. 
Cc 
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HE PFo1 amplifier, with its PF91A 

remote control unit, is the culmination 
of many years of research into the problem 
of Hi Fi reproduction. Its performance will 
astound the ordinary listener and critical 
engineer alike. Record players, tape 
recorders, microphones or radio tuners can 
be used with the PFo1—a versatile and 
practical unit for those who demand perfect 
sound reproduction in the home, the 
school, the broadcasting studio or the 
social club. 


MODEL PF 91 28 GNS. 
MODEL PF 9IA 12 GNS. 


POWER AMPLIFIER PF9I. 
26 db negative feedback and an ouput from 2 c.p.s. to 160,000 c.p.s 
over 16 octaves). 

A combination of negative and positive feedback raises the damping 
factor of the amplifier to infinity thereby ensuring full control of 
loudspeaker speech coil movement. 

The accurate reproduction of sounds rich in harmonics sets a new 

P y E LI M iT E D standard in the enjoyment of modern recordings. 
The output transformer is a specially designed component to meet 
B OX 49 * CAMBRID G E the exacting specification of the amplifier 
The Power Amplifier is capable of handling peak power pulses in 
excess of the maximum rating without noticeable distortion. 
Please send me the fully comprehensive 24-page 


REMOTE CONTROL UNIT PF9IA. 


This unit allows remote control of the amplifier up to a distance of 
20 ft. (6m). 


booklet on the PF91/91A Hi Fi Amplifier. 


If you would like a demonstration at a Pye Dealer’s 
Cathode follower output from the Remote Control unit reduces 


| cable losses when the Power Amplifier is remotely controlled. 


in your area, please place a tick in this box 
p pee p ¥ Four switched inputs and the choice of three equalisation networks 


for L.P., N.A.B. and 78 recording characteristics 


Continuously variable lift and cut controls for bass and treble with 
learly marked level positions 


Incorporates a treble filter control, giving three sharp cut-off 
trequencies and an unrestricted response position 


The Pre-Amplifier incorporated ensures sufficient gain on all inputs 
for the full loading of the Power Amplifier 


, +s S22 fee @ | oO F CAMBRIDGE 


JuLY, 1954 WIRELESS WorRLD 


incorporating the outstanding PYE PF91 amplifie: 


_ the Layton Trolleygram 


registered trade mark 


We have been so impressed with the Pye PF91 Amplifier 
that we have decided to make it the nucleus of a new high 
fidelity service. The first in this range is the Layton Trolley- 
gram designed specially to house this remarkable Amplifier 
together with its associated equipment. Ask us to send 
you details if you are at all interested or, better by far, visit 
us and see and hear it in our showrooms. 


new gliding caster system 
floating motor-board 
wide choice of radio and 


player units 


separate or incorporated speaker 
compact contemporary design 


other models available 


Alfred Imhof Ltd. 112-116 New Oxford St., London WCI. Tel: MUSeum 7878 


WIRELESS WoRLD Juty, 1954 


Twwasure your Valves 


Valves are a sensitive lot. Their delicate 
constitutions are easily shocked by unsympathetic 
vibrations transmitted through the chassis. That’s 
why they need to be protected by McMurdo 
Antimicrophonic Valveholders. 


These holders have special resilient 
mountings which absorb unpleasant 
shocks and knocks. The B9A and B7G 
holders are both screened and unscreened 
while B8A is unscreened. All are avail- 
able in P.V.C. or Silicone rubber 
mountings. Use P.V.C, when operation 
temperature does not exceed 50°C and 
Silicone rubber up to 120°C. For full 
details write for information to-day. 


THE ‘McMURDO -TSTROMENT - CO - LTD victoria works, Ashtead, Surrey 


Telephone: ASHSTEAD 3401 


if you dont make sure of 


R NATURAL REPRODUCTION Wiha B AKERS 


juency Range 18 
to 17,000 c.p.s, Funda- 


to 11,000" ps. Funds Permanent Magnet 


(approx.) 45 cp.s 


P A.C. Input (open 
baffle) 15 watts 


0) 
"TAU DI ORIU, M 7 
Frequency Range 20 
to 14,000 c.p.s. Funda- 
mental Resonance 
approx 40 C.p.8 
Peak A.C. Input (open 
baffie) 30 watts 
l2in, 20 ee SINGLE 
ONE 


Frequency Ranee 25 to 16,000 

c.p.s. Fundamental Reson The ** Selhurst corner cabinet 

ance (approx.) 45 c.p.s. Peak finished in walnut, oak or mahogany 

A.C. Input open baffle) 20 provides the perfect housing for 

watts all BAKER Speakers. 5 cubic ft 
and 8 cubic ft. Models Available 


RS Please write for full details to 
4 24 DINGWALL ROAD, CROYDON, SURREY. Croydon 2271/2 


Sole Distributors for Eire : BRIAN CURRAN, 283 Harold Cross Road, TERENURE, DUBLIN 


= 22 RADIO“ 
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Advanced and extensive research and development combined 
with unequalled field experience places B.C.C. equipment in 
a class by itself. 


B.C.C. Sets the Standard. 


BE a COMMUNICATIONS 
CORPORATION LIMITED 


Second Way, Exhibition Grounds, Wembley, Middlesex. Telephone : Wembley | 21/2 
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HARTLEY-TURNER 
SOUND EQUIPMENT 


Continuing the introduction of our products 
to readers of “‘ Wireless World,” we bring 
to notice our SUPER-CONTROL-PRE- 
AMPLIFIER. This is designed to feed the 
input source, i.e., Pick-ups, Tape Recorders, 
or Radio, to a High Fidelity Amplifier, such 
as that described in last month’s advertise- 
ment. 

This preamplifier is eminently suitable for 
use with all high-grade amplifiers, pick-ups 
and tape recorders. Built with engineering 
precision, employing sub-miniature valves 
and components of the highest quality it 
represents the best value obtainable to-day. 


HARTLEY-TURNER 
SUPER CONTROL PRE-AMPLIFIER 


Brief Specification: 


4 switched input channels for high and low 
output pick-ups, tape and radio. Output 1 
volt RMS fox 25mV or 1V input. Separate 
Bass and Treble controls; Bass variable 0 to 
+30 db at 20 c/s. Treble variable +-10 db at 
10,Kc/s. With both controls at zero response 
is flat from 20-50,000 c/s. Volume independent 
of tone control settings. Cathode follower output 
stage enabling unit to be operated at a distance 
from the main ampliffer. Whole unit oR yd 
screened and enclosed in case 10§ x 34x 3} in. 
H.T. supply only 3 mA at 250V. 


PRICE: £8 18 6 Complete with Valves 


Illustrated descriptive literature on all our products 
sent free and post free, including details of our 
Long Playing Record Supply Service. 


H. A. HARTLEY Co. Ltd., 


152, HAMMERSMITH ROAD, 
HAMMERSMITH LONDON, W.6. 


RiVerside 7387 


Telephone : 


i 


SEE 
HEAR 
ADMIRE 


ROGERS new “RD SENIOR” AMPLIFIER 


based on the Williamson circuit, with the latest 
Partridge ultra-linear C-core output transformer. 
Power output of 15/20 watts, peak 25 watts, with a 
distortion factor of .08°/, for 15 watts, .3°% for 20 watts. 
The *‘RD SENIOR ”’ amplifier costs 


ROGERS “RD SENIOR” CONTROL UNIT 


is a fitting companion and incorporates a most com- 
prehensive degree of control, including a two-position, 
High Pass Filter and three-position, Low Pass Filter. 
Price eran er 


ROGERS “RD BABY-DE-LUXE MK Ii” AMPLIFIER 


has already achieved quite a reputation for ‘* hi-fi ”’ 
at the reasonable price of £23 including its attendant 
‘“*Mark Il" pre-amplifier. Alternatively, the ampli- 
fier can be used with the ““RD SENIOR” control, 
the combined price being 


YOU CAN HEAR AND COMPARE 
SUCH APPARATUS AT WEBB'S 


LEAK “ TL/10 ° Amplifier 27 gns. & LEAK * TL/12 “ 


Amplifier, £40/19/-, both prices their 


respective pre-amplifiers. 


SOUND SALES * A-Z” 


ACOUSTICAL “QUAD 11” Amplifier with ooo". 
* 


LOUD-SPEAKERS IN VARIETY 


KLIPSCHORN — WHARFEDALE CORNER 
ASSEMBLY — TANNOY DUAL CONCEN- 
TRIC — SOUND SALES * PHASE INVER- 
TER” — VOIGHT — and all the recognised 
units by GOODMANS — W.B. — B.T.H. — 
WHARFEDALE — VITAVOX. 


including 


with control unit £32. 0. 0. 


WE ARE THE MAIN LONDON DISTRIBUTORS FOR ALL 


EDDYSTONE PRODUCTS 
COMMUNICATIONS RECEIVERS 


Types ‘* 680X "’—*' 770R '’ — ** 840 '’ — ** 740 "’ from 
stock. Also, full range of EDDYSTONE components 
always available. 


| WEBB § CeO 


SOHO STREET, OXFORD STREET, LONDON, W.1 


Tel GERrerd 2089. Shop Hours: 9 a.m.—5.30 p.m. Sets. 9 a.m.—! p.m. 
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Your Aerial 
Installation starts 
in our factory... 


] 


* Antiference ” stands for more than just fine TV 
aerials . . . it stands for full and careful attention to 
the dealer’s needs. 

Antiference Aerials come to you pre-assembled and 
aligned. This factory assembly not only saves you 


erection and installation time; it guarantees top 


performance as well. 
Remember too that Antiference Aerials are corrosion- 
proof. The capacitor couplings guarantee life-long 


electrical efficiency and eliminate servicing worries. 


FD 73 PRICE 210/- 
eeeaeeoene0de 


X4L PRICE 75/- 
eeeoeoee ee 


{7 ELPING THE DEALER 


Antiference policy is two-fold. First, by constant 
research and high engineering skill, to produce the finest 
possible aerials. (Remember how Antiference 
pioneered the Antex Aerial.) 

Secondly, by careful design, to save the dealer all possible 
time on his erection service. We're pledged to help 
the dealer to the full. 


x I 
eas 


W0D7 PRICE 39/6 e LD7R PRICE 79/6 


ANTIFERENC socccocesegienel 


LIMITED 


BICESTER ROAD, AYLESBURY, BUCKS. Telephone : Aylesbury 1467/8 


DHB AL 
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Agwards periection- 1. THE LOWTHER CORNER REPRODUCER 


The Finest Reproducer yet designed, covering 
the audio range, giving high definition, bass and 
treble transient, with a single driver unit. 


New leaflet now available 


LOWTHER F. M. TUNER 


Tunable 85-100 m.c.s. for F.M. experimental trans- 
missions from Wrotham and other sites as erected. 


Quality reception guarantee on live broadcasts. Free 
from whistles and general background noises. 


£22 complete 


LOWTHER MASTER CONTROL UNIT 


is completely indispensable to arrive at a satisfying 
characteristic for reproduction. £20 complete 


THORENS GEAR DRIVE VARIABLE SPEED 
2 IO gp GRAMOPHONE MOTOR UNIT E53PA 


Ea Meine Miscmacis’ —the last word in precision. £32 complete 


THE LOWTHER MANUFACTURING COMPANY, ST. MARKS ROAD, BROMLEY, KENT 
Telephone : RAVensbourne 5225 


TELCONNECTORS 


58 series plug 


co-axial plugs 
and sockets 


The connectors illustrated are designed for use with the smaller 

i diameter R.F. cables, such as Telcon PT.1.M, PT.11.M, AS.60.M, 

Panel Mounting etc. Produced for instrument designers and general application, 
5 aaa wna ; the 58 Series Plug and Socket has a capacitance of less than 
7 uF. The 58C panel mounting socket shown will 


accept any plug in the 58P Series. 
G. " All types are readily available in various sizes and combinations. 
» conn Write for publication T/1 
type 58 S/¥ T E L C 0 SW RE 


cables 


THE TELEGRAPH CONSTRUCTION & MAINTENANCECO.LTD 
Head Office: 22 Old Broad Street, London, E.C.2 Tel.: LONdon Wall 7104 
Enauiries to; Telcon Works, Greenwich, London, S.E.10 Tel.: GREenwich 3291 
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ADVANCE COMPONENTS LTD., MARLOWE ROAD, WALTHAMSTOW, LONDON, E.17. Telephone : LARkswood 4366/7/8 


ae” 


ON FUNDAMENTALS 


IN FIVE RANG R 
SINE /4 eer es 

SQUARE 4 

MODULA Ska Nga vate 
R.F. OUTPU’ SER 


TuV to100r, 


Again Advance lead the way—this time 
with a V.H.F. Signal Generator covering 
7°5 to 250 Mc/s, a range that embraces 
Bands | and 2 and also the impending 
Very High Frequency Televison Trans- 
missions on Band 3. Moreover, this 
instrument is available at a price well 
within the reach of every service man. 
In the traditional Advance manner, this 
instrument is designed for simple 
operation and with a versatility that not 
only fulfils present needs, but anticipates 
the even more exacting requirements to 
deal with the television test problems of 
tomorrow. 


Below are some outstanding features :- 


@ WIDE RANGE—7'5 to 250 Mc/s 


@ SINE AND SQUARE WAVE 
MODULATION (internal and external) 


@ RELIABLE ATTENUATION 

@ LOW LEAKAGE—less than 3 microvolts 
@ TRULY PORTABLE—weighs only |7/bs. 
@ COMPETITIVE PRICE 


Full technical details available £45 


n Folder W23 on request (List price in U.K.) 


The QI provides the ideal complement to the Model E2. These 
together give complete coverage from 100 kc/s to 250 Me/s. 


ADVANCE COMPONENTS LTD., MARLOWE ROAD, WALTHAMSTOW, LONDON, E.17. Telephone : LARkswood 4366/7/8 
GO 
D 
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Connoisseur with DIAMOND STYLUS! 
The SUPER LIGHTWEIGHT PICK-UP 


can now be supplied to order— 


with an armature system fitted with diamond stylus. 
Price complete with one head (either Standard 78 r.p.m., 
or Microgrove, 334 and 45 r.p.m.) fitted with diamond 
stylus £7.12.9d. plus Purchase Tax £2.9.0d. Each 
additional head £5.12.9d. plus Purchase Tax £1.16.2d. 
Replacement armature system fitted with diamond 
stylus £3.13.0d. plus Purchase Tax £1.3.5d. 3 HEAD PICK-UP 


Existing model with sapphire 
system still available. 


3 SPEED MOTOR 
New Price: 
Retail Price .. £17 15 0 
Purchase tax.. 5 13 11 
Total Price .. £23 8 11 


3} SPEED MOTOK 


A. R. SUGDEN & CO. (ENGINEERS) LTD. 


Facsimile in Sound WELL GREEN LANE, BRIGHOUSE, YORKSHIRE. Tel: HALIFAX 69169 
Telegrams : “ Connoiseur, Brighouse”’ 


OVERSEAS AGENTS: 8S. Africa: W. L. Procter (Pty.) Ltd. 63 Strand Street, Cape Town. Australia: J. H. Magrath & Co. Pty. Ltd. 208 Little 
Lonsdale Street, Melbourne, Canada: The Astral Electric Co. Ltd., 44 Danforth Road, Toronto 13, Ontario. New Zealand: Turnbull! & Jones 
Ltd,, Head Office, 12/14 Courtenay Place, Wellington. Hong Kong: The Radio People Ltd., 31, Nathar Road, Hong Kong. Malaya: (Main Dis- 
tributors) Eastland Trading Co., 1 Prince Street, Singapore. 


radio products Itd. 
OUSMOR (Dept. W.55) 418, BRIGHTON ROAD, SOUTH 
; : CROYDON, SURREY. Telephone : Croydon 5148 9 


These really powerful units in compact form give quality and performance right out of proportion to their midget size 

and modest cost, Osmor **Q"’ Coilpacks have everything that only the highest degree of technical skill cam ensure— 

extra selectivity, super sensitivity, adaptability. Size only |} «x 34 x 24, with variable iron-dust cores and Polystyrene 

formers, Built-in trimmers. Tropicalised. Prealigned, receiver tested and guaranteed. Only 5 connections to make 
All types for Mains and Battery superhets, and T.R.F. receivers. Ideal for the reliable construction of new sets, also for conversion of the 21 Receiver, 
TR.1196, Type 18, Wartime Utility and others, Send today for particulars! 


H ! === asaeeny Send 5 for litera- 
ype rete rey F.s. 465 k/c. Permeability-tcuned with! ti. incloding the ae 
aflying leads. Standard size |jin. x Ijin. x! efficient 5 valve Superhet 

< ' 
; ‘ $34in. For use with OSMOR coilpacks and + i. Cireuie and practical 
- enn oy pair. ain a. 1.F.s. PRE} Drawings, 6-valve ditto, 3-valve (plus rectifier) 
price list on H C. Fin. B FIN. K Sgn - pair. < T.R.F, circuit, Battery portable superhet 
CHASSIS CUTTER request, s ALIGNED 1/6 extra, Both types. ; circuit, Coil and Coilpack leaflets, Chassis 


Cutter leaflet, radio and component lists, 
and interesting miniature circuits, etc. 


TYPE METRES Aerial The ‘Separator may easily be tuned to eliminate 
| 141-250 plugs any one station within the ranges stated and 
218-283 in here fittings takes only a few seconds. Sharp tuning 
267-341 is effected by adjusting the brass screw pro- 


395-492 & . a with plug, socket and full instructions SEPA RATE 


455-567 —nothing to add. 


1450-1550 
410-550 kc OSMOR STATION SEPARATOR 7/6 post Free COILS . 
We keep stocks of many radio components for MW TRF REACTION COIL 4’. Sw 


use in published circuits, including:— 
“WIRELESS WORLD” / 
** No Compromise * TRF Tuner. ‘' Midget T Y P E QR 11 4 y A full range is avail- 


Mains Receiver.’’ Sensitive 2-valveReceiver. EACH able for all popular 
Television Converter (special coils in cans wavebands and purposes Fully descriptive 


: A 3-winding coil for use 
available), Midget Sensitive TRF. serial t MH cane pela A Eg leaflets and connection data available. Just 


“ PRACTICAL WIRELESS ” [Ss core. (Matches with coils QAI! note these ‘'5 Scar "’ Features. 


Coronet Four; Beginners’ Superhet; HFII > each : 
Modern High Power Amplifier 2; Attache f Ww apa a 4 cach.) * Only tin. high, x Packed in damp- 
Case Portable; RIiSS Converter; A.C. or L.W. similar coils QRI2 (4/9), QAI2 and | proof containers. % Variable iron-dust 


Band-Pass 3; Modern l-vaiver; 3-speed QHFI2 (4/- each) are available. cores. ¥ Fitted tags for easy connection. 
Autogram and many others. Various attractive dials to suit coilpacks available. * Low loss Polystyrene formers. 


OUR TECHNICAL DEPT. WILL BE PLEASED TO ANSWER (BY LETTER ONLY) ANY ENQUIRY RELATING ¢ 


TO CIRCUITS IN WHICH OSMOR COILS OR COILPACKS ARE USED OR ARE INTENDED TO BE USED. | 
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2 They say 
we make a perfect 
pair... 


excellent 
connections 


To be exact, this is the 12 pin 

version of the Multi-Way Plug and 
Socket range, which covers 4, 8, 12, 20 
and 28 ways. The range features un- 
usually low insertion pressures, and 
embodies considerable experience in 
meeting humid conditions. Designed to 
overcome as far as possible the difficulties 
encountered when using this type of 
connector in rack mounting applications, 
they have greater latitude in matching up 
than any comparable product, and are 
in use throughout the world in Radio, 
Television and Telecommunications 
equipment by such renowned firms as :— 
Messrs. Marconi’s Wireless Telegraph Co. 
Ltd., The English Electric Co. Ltd. and 
Messrs. Standard Telephones & Cables Ltd. 


A\.D  & 


A.R.B — 


APPROVED 


EXNING 


RO., NEWMARKET 


POWER C 


, we © 


ONTROLS 


PHONE: NEW 3161/2/3 
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“Each... the best in its class at moderate cost” 


Three combinations of amplifier and control unit, forming the ideal basis on which to yaoi home 
high fidelity systems, sami from the best at moderate cost, to the best regardless of cost . 
‘ RD BABY de-luxe Mk. amplifier, with RD JUNIOR 
Mk.I1 pre-amplifier. 
Providing the best performance possible at moderate cost. 
Adequate output for normal domestic use, operation from 
the majority of modern lightweight pick-ups, two radio 
inputs. Wide range bass and treble controls; variable low 
pass filter. 


RD BABY de-luxe Mk.!! amplifier, with RD SENIOR 
Control Unit. 

Increased sensitivity and greater flexibility of control. Both 
high and tow pass switched filters and provision for use with 
tape recorders. Illuminated translucent panel. 


RD SENIOR Amplifier and Control Unit. 


The ultimate in present day amplifier performance. Increased £43 
power output, C-core output transformer, and ultra linear 
output stage with all its attendant advantages. 


lilustrated leaflets post free on request. Trade and Export enquiries invited. 


ROGERS DEVELOPMENTS (0. 


Manufacturers of precision built sound equipment. 
* RODEVCO HOUSE,” 116, BLACKHEATH ROAD, GREENWICH, LONDON, S.E.10 
Telephone: TiDeway 1723. Telegrams: RODEVCO, GREEN, LONDON. 


We have a comprehensive range of electronic 
equipment by well known makers, including 
Microwave Receivers, Signal Generators and 


Cavity Wavemeters. 
A small selection of other equipment is 
shown below. 


Universal Bridge type TF.373D., Frequency Meters 
type BC.221, TE.149 and TS.69/AP. 3 cm. Signal 
Generators type TS.13/AP, 10 cm. Signal Generators 
type TS.I4/AP., Millivoltmeters, Valve Voltmeters, 
Audio Frequency Oscillators by Hewlett Packard 
Type 205 AG. Receivers type AR.88LF, S.27 etc. 


Magnetrons e 25.51, Klystrons t 723 A’/B. 
we visi SIGNAL GENERATOR 
Microphotometers, Chart recorders to your specificction. bitsralinhsinte 


WE CAN ALSO UNDERTAKE TO RECALIBRATE OR REBUILD YOUR LABORATORY EQUIPMENT. 


For further particulars of these and other high grade electronic instruments, write to:— 


HATFIELD INSTRUMENTS LTD. titiwete™ London ws 


Telephone: EALing 0779, 9857 
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Certainly— 
if it’s an ‘English Electric’ T901A 


Every home constructor will appreciate ‘ English Electric’s ’ unique C.R. Tube 
Reconditioning Service. It means that when your C.R.T. ceases to work, you 
can, if it’s an ‘English Electric’ metal tube in physically sound condition, take it 
to your dealer and exchange it for a good-as-new and guaranteed one—for £12. 
A nice little saving of {10 for you. 

Write to ‘English Electric’ for a complete specification of the T9o1A the finest 
tube that any constructor can buy, and you have started saving money right away. 


"The tube specified by the designers of the ‘Tele-King’, ‘Magnaview’ and 
* Super-Visor’ circuits and ‘ Viewmaster’ conversion circuit. 


ENGLISH ELECTRIC 2010 


THE BRITISH MADE LONG-LIFE RECONDITIONABLE TUBE 


Uf you have any difficulty in obtaining supplies write to: 


The ENGLISH ELECTRIC Company Limited, Television Department, Queens House, Kingsway, Londoa, W.C.2 


WireLess Wor_tp Jury, 1954 


Industry is Solving Valve Testing Problems 
79 “Mullard HIGH oolea VALVE TESTER 


pewe which deal extensively with radio and other 
electronic equipment are finding the Mullard High Speed 

Electronic Valve Tester ideal for routine checks. This 

instrument provides the quickest method of checking large 

quantities of valves, and can be operated if necessary by non- 

technical personnel after only a few minutes’ instruction. 

Write for full details and a copy of the folder “High Speed 


Testing in Industry” to Department E.V.D. at the address below. 


Mullard 


MULLARDO LTD., CENTURY HOUSE, SHAFTESBURY AVENUE, W.C.2 


MVM266A 


NEW ARCOLECTRIC SIGNAL LAMPS 


For Low Voltage or Mains 


Illustrated are a few signal lamps taken 
from our wide range. The insulation of 
every Arcolectric signal lamp will resist 
a flash test of 1,500 volts A.C 

The S.L.90 illustrated here is a typical 
Arcolectric low voltage signal 
lampholder. it is designed to accep! 
popular M.ES. bulbs. The bulb is 
accessible from front or rear of panel 
The domed plastic lens surrounded by a 
polished chrome bezel gives a mos! 
attractive panel appearance. This holder 
can be fixed in a single 3" hole 

The mains voltage signal lamp S$.L.88/N 
is supplied complete with an M.E.S. neon 
tube and a suitable series resistance. 


Write for Catalogue No. 128 


F S.L 88/N 


ARCOLECTRIC 


SWiTCHES: tTo 


S.L.82 $.L.92 


CENTRAL AVENUE, WEST MOLESEY, SURREY - TELEPHONE: MOLESEY 4336 (3 LINES) 


JuLy, 1954 WIRELESS WORLD 47 


Loud-speaker Manufacturers to the radio industry since 1930 


We do wonder 


. whether all our friends who like R. & A. Reproducers 
remember that we also make output transformers and audio 
frequency chokes which are just as good—to the same rigid 
standards of design, production, and Inspection, and with the 


same insistence upon meeting delivery promises 


We don't suggest that radio and television manufacturers 
are unable to make such components for themselves; but as 
they have so many other problems which can be solved only 
in their own works, there is a good case for passing on some 
of those which can be handled reliably and economically 


elsewhere. 


REPRODUCERS AND AMPLIFIERS LIMITED 
WOLVERHAMPTON ENGLAND 


Telephone : Wolverhampton 22241 (5 lines) 
Telegrams : Audio, Wolverhampton 
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NEW IMPRESSION NOW READY 


Edited by F. Langford-Smith, B.Sc., 
B.E. Senior Member I.R.E. (U.S.A.), A.M.I.E. (Aust.) 


Radio Designer’s Handbook 


The first impression of this greatly 
enlarged fourth edition sold out within a 
few weeks of publication and a second 
impression has been produced 

to meet the enormous demand. 


ns 


weneCeN FEE NPR ES 


Radio Designer’s Handbook is a comprehensive reference book, 

the work of 10 authors and 23 collaborating engineers, containing 

a vast amount of data in a readily accessible form. The book 

is intended especially for those interested in the design and 

83" x 54” 1,522 pages application of radio receivers or audio amplifiers. Television, radio 
42s. net. By post 43s, 6d. transmission and industrial electronics have been excluded in 

order to limit the work to a reasonable size. 


j 


This beok must not be distri- 
buted to Australia, New Zealand 


or the Americas. Published for os WIRELESS WORLD - 


From booksellers or from: Iliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1 


RIM 


POWER 
RESISTORS 


Coated with a non-hygroscopic and 


fireproof silicone bonded compound. 
Internal connections made by special 
method of welding, giving long-term 
stability under all conditions. 


Standard range is shown but we shall “ 3 
be pleased to ad r pho 10 
eased to advise on special types e 
to oe lar requirements WATTAG E 0-15,000 10-30,000 
particular requirements. ’ RESISTANC , 


OHMS 10-6,000 agin, 3 13/16in. 


E: in, 2 13/16i0. 
R. M. ELECTRIC LTD. LENGTH _, 19/16in 


in. 
AMETER.. 11/16in. 11 “ 
TEAM VALLEY, GATESHEAD, I! DIAM R. 
Tel: Low Fell 76057 
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EDISWAN 


Staffs of Electrical and Electronic 
Laboratories and Test Rooms frequently 
design and construct their own units for 
supplying stabilised D.C. power; but 
for most general needs it is cheaper 
and more satisfactory to purchase an 


Stabilised Power Supply Units 


Ediswan Unit. Type R.1095 covers the 
range 120-250 volts, and type R.1103 
250-400 volts. Both units work from 
A.C. mains supply and are designed 
for standard 19” rack mounting or for 
bench use. Meters are included, 


UAL 


| 
HL 


R.1095 £27-10-0 
R.1103 =£57- 0-0 
Full details on request 


UINUTUUTUUUU 


HN 


raises 
| 


BRIEF SPECIFICATIONS 


Type R.1095 
Input 200-250 volts, 40-100 c.p.s. 

Output. High stability, D.C. output 120-250 volts at 0-50 mA 
and an unstabilised 6.3v. A.C. 3 amp. heater supply. 
A 10v. change in mains input results in an output 

| change of less than 0.15 volts. 
A change from zero to full load results in an 
output change of less than 0.15 volts. 


Stability. 


Less than 3 ohms. 

Approximately 2mV R.M.S. 

All circuits isolated from earth. Heater supply can 
be operated at up to 500 volts from earth, 

The unit is designed for standard rack mounting 
or for bench use. Plated bench stands are 
available if required. 


Type R.1103 
200-250 volts, 40-100 c.p.s. 
High stability, D.C. output 250-400 volts, adjustable 
in three ranges. Maximum load is 200 mA up to 
350 volts and 150 mA from 350 volts to 400 volts. 
In addition two unstabilised 6.3 volt A.C. heater 
supplies are provided. 
A 10 volt change in mains input voltage results 
| in an output change of less than 0.15 volts. 
A change from zero to full loads results in an 
output change of less than 0.4 volts. 
Output Resistance. Less than 2ohms. 
Ripple Approximately SmV R.M.S. 
Output Circuits All circuits isolated from earth. Heater supply can 
be operated at up to 500 volts from earth, 
The unit is designed for standard rack mounting, 
or bench use. 


Output Resistance 
Ripple. 
Output Circuits. 


Mounting. | 


Input 
Output 


Stability. 


Mounting 


Illustration shows Ediswan Stabilised Power Supply 
Units type R.1095 and R.1103, rack mounted. 


"WI 
il LHI 


155 CHARING CROSS ROAD, LONDON, W.C.2 
Telegrams: Ediswan Westcent, London 
SP. 


THE EDISON SWAN ELECT RIC CO. LTD. 
Telephone: Gerrard 8660 Member of the A.E.1, Group af Companies 
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The 


smallest 
precision 
soldering 


instrument 


you ve 


ever 


seen! 


@ No fatigue .. . as light and easy 
to use as a pencil (} oz.) 


® Speeds production . 
in 30 seconds. 


.. heats up 


... for 6, 12 or 24 volts. 


® Prevents damage. . . pin-point heat 
concentration for small assemblies. 


@ Safety first 


@® Robust construction . . . no ceramic or 
mica formers to break or flake. 


® Fully reliable . in constant demand by 
the world’s most famous manufacturers. 


@ 5MODELS, designed for production line as- 
semblies from hairspring to radio chassis capacity. 


@ Model Wattage Bit-size Voltage 
is 6, 12, 24 or 50 
3 6, 12 or 24 
6 volts only 
0 5 » 
10 Se. 6 


2 ” . een 
* Special high temperature model—solder temperature 300°C 


ORY X 


MINIATURE 
SOLDERING 
INSTRUMENTS 


Sole Distributors: 


ANTEX *: 3 Tower Hill + London « E.C.3 
Telephone; ROYal 4439 
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Accepted as 
the Standard.. 


... by leading manufacturers, the trade a 
and the aircraft industry. a 


V " ad DC/AC 


CONVERTERS 
Specialists in Converters 


Units Complete and ready 
since 1937 


for use 


Please ask for our 
descriptive foider es 
Ww.w, 


for Electric Gramophones 

from £8 16s. Od. 
for Radios, Radiograms, and Autochange 
Radiograms (inc. 3-speed motors) from £11 | 6s. 6d. 
@ __for Television, Tape Recorders, and for operation 

of TV from Country House lighting plants, price 
€ according to instrument. 
Inputs, 6, 12, 24, 32, 50, 110 or 200/250V. D.C. 

@ Outputs, 110V. or 230V. 50 or 60 c/s. 


| VALRADIO LTD. FectHar moo “te Fecha a2a0 


FELTHAM, MIDDX Tel.: FELtham 4242 
service Dept.: 57 Fortess Road, London, N.W.5 GULliver 5165 and 7202 


Overseas enquiries to nearest E.M.!. Organisation Depot 


the “ ELIZABETHAN’ 


TWO SPEED, PORTABLE TAPE RECORDER 


GNS 


Complete with 
mike and tape 


FILTERCELL 
MICROPHONE 


PUSH-BUTTON 
CONTROLS 


The “ Elizabethan ’ 
has been designed 
one 


with aim in 


mind — accurate 
sound reproduction : 
Wherever you use the “ Elizabethan” 

in the home, concert hall or jazz club 
every recording will acclaim its astounding success. Each sound 
will be reproduced faithfully and with an 


range that, 


authenticity of tone and 


hitherto, only a more expensive instrument could give 


Most leading dealers stock the “ Elizabethan” and will gladly arrange 


a demonstration 
For illustrated leaflet write to: 


(Tape Recorders) LIMITED 


546 Kingsland Rd., London, E.8. 
Telephone ; CU. 7586 
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INDEPENDENT SIDEBAND ~~ 
RECEIVER 


.«» developed to British Post Office 
Specification 


T= new Independent Sideband Receiver type 
GFR §5§2 is designed for operation on long-distance, 
point-to-point, short-wave radio links forming part of the 
international trunk network. On independent sideband 
working, the GFR §§2 provides facilities for the reception 
of two single sideband signals, each 6 kc/s wide, one 
above and one below the frequency of a reduced-level 
pilot carrier. Each sideband will accommodate either 
two 3 kc/s wide telephony channels, or several voice 
frequency telegraph channels. The GFR 552 may also 
be used for reception of single sideband or double 
sideband transmission. In the case of the second 
application this receiver offers two advantages: firstly, the 
absence of non-linear distortion which occurs in normal 
d.s.b. receivers when signals ar> subjected to selective 
fading conditions; and, secondly, the ability to select 
upper or lower sideband for demodulation, dependent 
upon which is freer from adjacent channel interference. 
The circuit and chassis layout of the GFR §52 closely 
follows that of the Mullard Receiver GFR 551, which was 
based on a British Post Office design (Receiver, Radio 
No. 22). 

Special features of the GFR §§2 include a high order of 
oscillator stability and freedom from cross-modulation 
through which cross-talk between channels or inter- 
modulation between wanted and unwanted signals 
might occur, A brief technical summary is given below. 
More detailed information supplied on request. 


FREQUENCY RANGE—4-30 Mc/s. 

NOISE FACTOR—berter than 7 dB over the band. 

SIGNAL TO NOISE RATIO—z25 dB for 4 microvolts peak sideband 
inout over the band. 

SELECTIVITY—The response is flat within 2 dB for sideband 
frequencies between 100 c/s and 6000 c/s. At 10 kc/s from the 
carrier frequency the response is —60 dB relative to the pass band. 
AF.C.—The a.f.c. ~~ operates effectively with a pilot 
carrier level of —26 dB relative to 1 microvolt (which corresponds 
pA a by sideband level of 1 microvolt and a signal to noise ratio 
of 15 dB). 

NON-LINEAR DISTORTION— Third order intermodulation products 
which might result in cross talk between sidebands do not exceed 
—50 dB relative to the sideband levels. 

OUTPUT— Variable up to +-14 dB relative to 1 mW into 600 ohms. 


Mullard 


SPECIALISED ELECTRONIC EQUIPMENT 


MULLARD LIMITED, EQUIPMENT DIVISION, CENTURY HOUSE, SHAFTESBURY AVENUE, am, been 
M1417. 
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THIS 


reg. des. app. no, 870811 


SEND 


for illustrated catalogue 
of our standard range 


IMHOFS 112-116 NEW OXFORD STREET, LONDON, W.C.1 
; : MUSeum 7878 


CASE IS ONE OF OUR 1072 SERIES 


It is robustly constructed and has 
excellent ventilation. 


Front panels of 10 S.W.G. steel bolt to 


with chassis runners and cast inset 
handles. 
It is one of our new range of standard 


metal cabinets, cases, racks and desks. 


| standard G.P.O. drillings and it is supplied 


TO DEPT. A 


we 


‘ULTRA LOW 


capacitance 4 attenuation 

38 STOCK TYPES cys 7s" Mio Se 
for your jen Toa ta Tm 

STANDARD or SPECIAL (¢3°)-3:4- 


“APPLICATIONS. 38-48 e-84 


| 252 11.03 


eel U.@. CONNECTORS-R.G. CABLES 
TRANSRADIO LTD, 1384 Cromwell Rd. London SW7 rae%ée1 


BEP 


TRANSFORMERS 


for POWER SUPPLIES 
_and AUDIO FREQUENCY 
Chokes for A.C. and D.C. 


Suitable for use in 
all electrical and 
electronic equip- 
ment, to Ministry, 
B.S.S. or commer- 
cial standards. 
Tropical or stan- 


| dard finish. 
Enquiries from manufacturers and the trade only. 


Quotations sent upon receipt of specifications or drawings. 


STEWART TRANSFORMERS Ltd. 
75 KILBURN LANE, LONDON, W.10 


Tel LADbroke 22947 
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Output Level Stabilised to +2db 


OVER THE FULL FREQUENCY RANGE OF 10 Ko/s — 10 Mc/s 


An outstanding feature of the Wayne Kerr Video 
Oscillator Type 0.222A is a thermistor bridge 
circuit stabilising the amplitude. Once set 
the output level will remain constant with- 
in 0.5db while the oscillator frequency is 
varied over its full range of 10 Kc/s to 10 Mc/s. 
Another advantage is its special facility for 
indicating the modulus of the load impedance 
to which the instrument is connected. 


, — . In transportable case £155, or for standard 19” 
SPECIFICATION Rack mounting £148. 


Frequency Range: 10 Kc’/s — 10 Mc's in 6 ranges 
Frequency Stability : better than 1 in 10° in 1 hour 


Output Level: Constant to :0.5db at any frequency 1), 
Output Impedance: 75 ohms (setting | wy K err 
Total Harmonic Content : less than 1% 


Frequency Accuracy : 1% Eat / 
Output Range: +10 db to -50 db on 1V p-p. Way ne “A 


THE WAYNE KERR LABORATORIES LTD ' NEW MALDEN * SURREY 
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A REMINBER.... 


Since we pioneered wide-angle scanning 
for the Home-Constructor several years ago, 
we have become so well-known as manu- 
facturers of reliable television components 
that some of our standard lines are liable to be 
forgotten. 


Typical examples of these are:— 


465 kc/s I.F. Transformers, type 160 (Miniature) 
size lin. x lin. x 2in. Price 7/6 each. 
465 kc/s I.F. Transformers, type 158 (Standard) 
size Igin. x IZin. 34in. Price 9/6 each. 
Tape-Deck Oscillator Coils, type 3!. High 


impedance, screened, each coil adjusted to 9 mH. 
Price 9/3 each. 


From all Leading Stockists. 


maieticte Mite Sect =| ATT NY COM NENTS 
mm "and “ Pasneview.” ; LIM ITED 


5 eran a Ra» Mages Crown Works, Lower Richmond Rd., Richmond, Surrey 


Telephone: Prospect 9013 
Send 9d. and S.A.E. for Wide-Angle Circuit Diagrams 


TAPE RECORDERS WILL 


Jt CELSONIC RECORD 3250ft. of TAPE 


VY to "95 Minutes 


continuous 
_playing 


The Manning-Carr 


Miniature 


Polarised Relay 


DATA—A Sensitivity of 25 milli-watts and capable of handling 
mains voltage on the contacts with alternating currents up 
to 0.25 amps. Being polarised it has the advantage that the 
Armature contact can be biased to lock in either direction 
by suitable adjustment of the contact screws, which provides 
a useful facility where pulse operation is required. 
Speed of operation is also high and the Relay will follow 
A.C. frequency of 50 c.p.s. esistance up to 8,000 ohms, 


which is acceptable for Anode circuits. Alternatives to | are enthusiastic 


specification if required. Sole Concessionaires. 


POST OFFICE TYPES 3,000 AND . ~ 
to specification. 600 RELAYS Listen why CELSONIC Recorders are better. 


Tropicalising, impregnating and 
Services jungle finish if required, Delivery 3-4 weeks. | A flat response from 50-10,000 cps to within + 2 dbs. Fitted with 


superimposing device, e.g., will record words on top of music. 
Manufacturers to H.M. Govt. Depts. and leading con!ractors Automatic synchronising unit for use with cine projector. Celsonic 


recorders are the best where high-fidelity reproduction is 


L. E. SIMMONDS LTD. | 


Write for illustrated leaflet to: 
5, BYRON ROAD, HARROW, MIDDX. | EXCEL SOUND SERVICES LTD. 
Teleprone ; Harrow 2524-0315. “OCELSONIC WORKS, GARFIELD AVE., BRADFORD, 8 (Yorks) 
Telephone: BRADFORD 45077 
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“ POR POWER SUPPLIBS } 


Model SRS 154B (High Stability Power Unit) 
D.C, Output Voltage: 250 volts + Ve or —Ve, 0-50 
Model SRS 153 (Solartron Vari Pack) bil m'a. 
D.C. Output Voltage: 0-500 volts positive or nega- SeabStestion: 0.025% for a +10% mains 
tive. 


change. 
; D.C. Resistance: 0.5 ohm. 
D.C. Output Current: 100 m/a up to 350 volts. : ‘ . ) 
50 mia. up to 450 volts. A.C. Impedance: “ ohm from 40 c/s to 10¢ 


A.C. Output: 4 or 6.3 volts at 3 amps. 


c/s. 
| } » . 
Ripple 0.2 volt maximum. Ripple and Noise Content. Less than 200 microvolts 


Price £33 Price £30 


Model SRS 151A (Regulated Power Supply) 


D.C. Output 20-500 volts +Ve or —Ve, 

— on del SRS 152 (Twin Regulated Power Supply) 
Stabilisation 1 part in 400 for +10% mains Model SRS wn agenaee ower Supply 

change. D.C. Output Parallel Condition: 0-500 volts + Ve or 
Source Impedance 3 ohms. Ve, 0-300 m/a. 
Hum Level 8 millivolts maximum. D.C. Output Series Condition: 0-1000 volts +Ve 
A.C. Output Two 6.3 volt outputs at or ~—Ve, 0-150 

5 amps m/a. or 

, Price £104 0-500 volts +Ve 


and 0-500 volts 
Ve. 
Stabilisation: 0.2% for a +10% 


SPIE GH ay ¢ = eo 


A.C. Output: Two 6.3 volt out- 
puts at 5 amps. 


Price £165 
a 


* 
/ eas «Write for full detail 
(SOLaREROM) 10s 
\ cal range of instuments, 
~ ee 
~ 
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SOLARTRON LABORATORY INSTRUMENTS LIMITED, 
Solartron Works Thames Ditton Surrey Tel: Bmberbrook S611 
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METAL RECTIFIERS 


rectifiers are the answer to every problem confronting the 
amateur television constructor, either for building into new sets or as replacements 


These new “ Westalite 


Price 24/3 
AC Input 
240 volts. 


HT 59 

Price 26/3 
AC Input 
250 volts. 


Everything about them is right—price—size—output—efficiency—and, of course, reliability ; 
and they will provide a current output of 300 mA, providing that cabinet and circuit 
conditions allow adequate ventilation. They are for use in conventional half-wave circuits 


and are available EX STOCK. Address all enquiries to 


DEPT. W.W.7., WESTINGHOUSE BRAKE & SIGNAL CO. LTD. 


82 York Way, King’s Cross, London, N.! 


PORTABLE 
OSCILLOSCOPE 


TYPE 2300 


(Industrial Electronics) 


The Miniature 
Oscilloscope 
with the Giant 
Specification 


eeeseeeeeneeeeee 
* Direct-coupledX 
and Y amplifiers 


* D.C. to 3 Mc/s 
frequency 
response 


* Size: 
74° x 42° x 74" 
* Weight: 64 Ibs. 


* 5c/s to 50kc/s time-base with a trace 
expansion control from zero to 15” 


° ” 
e * 2} effective screen diameter 


SEND 
NOW 
: FOR 
Soprevesetcosesoccosvccesees MTR @ 


SOLE DISTRIBUTOR— 


G. A. STANLEY PALMER a.R.Ae.s., MAXWELL HOUSE 
ARUNDEL ST., STRAND, LONDON, W.C.2, rem. saris10 


for Automatic coolant regulation: Movement for pressure change 
Packless gland to seal spindle in high vacua: Reservoir to accept liquid 
expansion: Dashpot or delay device: Barometric measurement or contro): 
Pressurised couplings where vibration or movement is present: Dust seal 
to prevent ingress of dirt: Pressure reducing valves: Hydraulic trana- 
mission: Distance thermostatic control: Low torque flexible coupling: 
Pressure sealed rocking movement: Pressurised rotating shaft seals: 
Aircraft pressurised cabin contro}: Refrigeration expansion valves: 
Thermostatic Steam Traps: Pressure amplifiers: Differential pressure 
measurements; Thermostatic operation of louvre or damper. 


Write for List No. N.800-1 B13 


DRAYTON metal bellows 


The Draytan Regulator and Instrument Co. Ltd., West Drayton, Middlesex 
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The new Mk. Ill Camera 
with 4:’or 3° 


The use of the new Marconi camera BD 687 
with 4)” or 3” image orthicon tube and the 
employment of better circuit techniques in 
the camera channels have reduced to a 
negligible degree such faults as black halos, 
edge effects and electronic ghosts; whilst 
resolution, grey scale and signal-to-noise 
ratios are greatly improved. Ingenious design 
has led to simplicity of control and provided 
for fully remotely controlled applications. 
Besides the camera the channels BD 808/809 
comprise a Camera Control and Preview 
Monitor, Regulated Power Supply Unit and 
Focus Supply Unit. 


MARCONI 


Complete Broadcasting 
and Television Systems 


Marconi equipment has been installed in every one 

of the BBC Television transmitter stations 

and in the USA, South America, Canada, Ital) 
and Thailand. 


MARCONI’S WIRELESS TELEGRAPH CO. LTD., CHELMSFORD, ESSEX A 
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Buy your 
> American Type Valve 


for Sterfin 2@ | 


The wide range of BRIMAR VALVES 
is now readily available throughout the 
world. Combining cost-saving techniques 
with craftsmanship precision, BRIMAR 
American type valves are amongst the 
finest obtainable in either hemisphere 


More and more the world’s governments 
. set makers . . . . laboratories are 
standardizing on American types, valves 
which are obtainable anywhere in the 
world valves which you can get from 
BRIMAR without expending dollars 


Efficient . reliable robust 
BRIMAR VALVES are chosen for radio 
and electronic equipments in the fighting 
services and throughout industry. Their 
rugged dependability can contribute so 
much to your own products 


as Brim R 


@ the RANGE that is RELIABLE 


BRIMAR everywhere the Valve of Value the RANGE that is ROBUST 
the RANGE YOU REQUIRE 


Dependable BEES SSBB BBR eeee 


BRIMAR RADIO VALVES 


Srandard Telephones and Cables Limited FOOTSCRAY, SIDCUP, KENT, ENGLAND 


WIRELESS WORLD 
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In the service of 


With long range beacon services for International air routes installed at many 

key points on the new Empire routes... the Redifon ©.91 and its HF 

equivaient G.67, are providing navigational communication and inter-stage 
teleprinter services for Britain's latest high speed aircraft. 


Kedifon 


ation Comn 
REDIFON Limitt 


4 Manufacturing Compan, 
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of communication Mae 


In June 1920 the first 

advertised sound radio pro- 
gramme was broadcast from 

the Marconi transmitter at 
Chelmsford. To-day Marconi 
high or medium power transmitters 
and high power aerials are installed 
in every one of the B.B.C’s 
television transmitter stations and 
Marconi television systems have 
been ordered for countries in North 
and South America, Europe and Asia 


al. | 
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TELEVISION CAMERAS 


SOUND AND VISION 
STUDIO EQUIPMENT 


MARCONI ae et 
AND TRANSMITTERS 


STEMS 
Complete Television and AERIAL SY 


Sound Broadcasting Systems 


MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED - CHELMSFORD + ESSEX 


G3 
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AUTOMATIC 
FREQUENCY 
MONITOR @omess) 
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Designed for the measurement of 
any frequency in the range 10 c/s 
to 20 Mc/s with a basic accuracy 


of + 1 part in 10° + 0.1, 1.0, or 


10 c/s. Higher accuracies available 


if required. The unknown frequency is 


that pass through a ‘gate’ open for a selectable time interval of 0.1, 1.0, 
or 10 seconds. The result is presented on eight panel 

mounted meters each scaled 0 to 9 and is in decimal notation. Full 
information available on request. 


a 


GINEMA-TELEVIZIOW LIm(reD 


A 


A Company within the J. Arthur Rank Organisation 


WORSLEY BRIDGE ROAD : LONDON: SE26 


Telephone HiTher Green 4600 


SALES AND F. C, Robinson & Partners Ltd., Hawnt & Co., Ltd., 


Atkins, Robertson & Whiteford Ltd. 
SERVICING AGENTS 287 Deansgate, Manchester, 3 89 Moor St. Birmingham, 4 — 


100 Torrisdale Street, Glasgow, 5.2 
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THE 


EChronotion 


A direct reading electronic stop 
clock for general purpose timing in the millisecond and micro- 
second regions. The CHRONOTRON is used for timing relays 
and fuses ; speeds of vehicles and projectiles ; for testing camera 
shutters and for physiological investigations. Timing can be 
controlled by contacts, by a photocell, or by external voltages. 


MODEL 25A MODEL 258 MODEL 25C 


04 milliseconds 0—40 milliseconds 0-40 microseconds 
to 0-!I second to 0-10 seconds to 0-10 milliseconds 


E LECTRONIC INSTRUMENTS LTD 


"RICHMOND >URREY NGLAND RICHMOND S565 


“WEYRAD” 


LINE FLYBACK E.H.T. 
TRANSFORMERS 


High efliciency auto-wound transformer with Ferrite 
core. Provision is made for the use of either 6 or 30 
millihenry line coils, A maximum output of 15 kV is 
obtained with a 195 v. H.T. line. A reduction to 175 v. 
H.T. gives 13.5 kV output 

Retail price ‘ obs 33/- 


Quartz Crystals of any shape and size cut and 
WIDTH AND LINEARITY CONTROLS (TYPE 2) ground precisely to specification and coated, if 


required, with Gold, Silver, Aluminium or 
FOR USE WITH THE ABOVE TRANSFORMER Rhodium, etc. 
Width Control Fle 


Linearity Controt 79 Brookes Crystars Lrp. 
WEYMOUTH RADIO MFC. C0., LTD., Suppliers to Ministry of Supply, Home Office, 8.B.C., etc. 


EARLSWOOD STREET, GREENWICH, LONDON, S.E.10 
CRESCENT ST. WEYMOUTH, DORSET. Phone : Greenwich 1828 


Grams : Xtals Green, London Cables Xtals, London 
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EQUIPMENT 


and COMPONENTS 


HIGH-FIDELITY 
of 


If it’s the /atest model in the Hi-Fi field, then Classic 
are the people most likely to have it in stock. Such 
up-to-the-minute apparatus as the NEW Leak 


amplifier, the NEW Leak pick-up, the NEW Lowther 
LOUDSPEAKERS AVAILABLE FROM STOCK speaker and the NEW Connoisseur pick-up are here 


AND WIRED FOR DIRECT COMPARISON ON for your inspection. Whatever it is, if it’s new, then 
ANY ONE OF SIX OF THE LEADING MAKES Classic—the specialists—have it, both for Recording 
OF AMPLIFIERS. HEAR YOUR FAVOURITER “¢ MEF! 

LOUDSPEAKER ON ANY AMPLIFIER. 


AMPLIFIERS HI-FI 
Credit Sale Hire Purchase ies 
LOUDSPEAKERS HI-FI No Leg ot) 


Price P’mis. of Deposit 
Credit Sale Hire Purchase ; man g£s.d £ & d. a ead 
Cash 12 P’mts. Goodsell William- 

Price "mts. of: t ot: son C. core 40 418 
£ . * s. d Goodsell Std. Wil- 
Vitavox Klipshornl4s 11 8 liamson 
Lowther Type PM3 96 28 Pye PF.9 and PF.19a 
Acoustical Corner Leak TL.12 

Ribbon 0 Leak TL.10 

Wharfedale Quad Mark II 

** Triune ” 8 Rogers Senior 

Wharfedale Corner 0 Rogers Baby de Luxe 
Tannoy 15in. dual Goodsell MA.5 

concentri Goodsell MA.5 ultra 

Tannoy 12in. dual lin 

concentric Armstrong A,.10 0 2 

Lowther PW1 (wal- Connoisseur 0 2 

nut 


Goodmans Axiom PICKUPS—-PICKUP HEADS—ARMS 
22 (in recommend- Lowther Diamond 
ed reflex cabinet) 37 m 4 

Goodmans 150 in Lowther Diamond 
Corner Baffle 22 2 0 0 Std 2 10 213 7 

Wharfedale ' Super Lowther Sapphire 
12/CS/AL in Clas- mm 
sic Reflex cabinet 38 Lowther Sapphire 


0 


cece cc co oof 
wae BA A ACH 
=e WNN wae 
ccc coccoesoce o 
aco acacdauec 


10 213 7 


1 3 
Wharfedale W/10. Std ‘ .. 
CSB Corner Baff Leak Pickup Arm 


Assembly 2416 0 3 40 816 0 1 Leak Diamond L.P. 
COMPLE WHARFEDALE AND GOODMANS Head 
W.B. RANGE NORMALLY STOCKED. Leak Diamond Std. 
ead 


LOUDSPEAKER & CORNER REFLEX See Seep 


rm 
CABINETS & BAFFLES Connoisseur Diam- 
, Aud ond L.P 
Goodmans Audiom Connoisseur Dia- 
60 or Axiom 150 mond Std 
Exactly to spec 19 10 0 Acos Hi-G Arm 
Goodmans Axiom Acos Hi-G 39 iLP 
150 or Axiom 22. Acos Hi-G 39/2 Std 
Large size 25 Decca Arm +; 
Classic Contempo- Decca Diamond Std 
rary Bass Reflex Decca Diamond L.P 
( abinet in oak or Decca Pickup Arm 
walnut, takes any Decca Sapphire L.P 
bin. unit 2S Decca Sapphire Std 
Bass Reflex Decca ‘H’ Type 
Corner Baffle, oak Diamond L.P 6 
or walnut, takes aos 


any 12in. unit 18 RADIO FEEDER UNITS 


Ww ——_ Comes Lowther D.T.5 
affie takes 


Lowther D.T.4 
CSB 1210 0 112 Chapman SCB.6 


Lowther L.E.S 
RADIO FEEDER UNITS F/M eek 

ogers Jnr 
Lowther , Chapman 8.5 


Chapman Chapman 8.6 
Goodsell 
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THE CLASSIC RECORDING STUDIO 

1 peti ; —now in operation 

AT LAST—now you can believe your own ears— Equipped with the latest tape and disk recording equipment, and 
come and hear your choice of 6 of the latest amplifiers staffed by skilled and enthusiastic Recording Engineers, the Classic 
fed into any of 12 of the finest s ers in the world Recording Studio is now able to offer a really t-class recording 
at the Classic Demonstration tudi just another service for the amateur and professional artiste. Full details on 
< sie = oO 


: > ~ — - “ application. 
part of the Classic Service for the Hi-Fi enthusiast. 


352-364 LOWER ADDISCOMBE ROAD - CROYDON - SURREY TEL - ADDISCOMBE 6061-2 
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Top Sellers! 


ALL-WAVE CAR RADIO ALL-WAVE 7v. PORTABLE 
MODEL D.3 MODEL D.4—‘ COMPANION ’ 


@ Complete coverage on all international short wavebands Battery Model only or as a combined Battery/A.C. Mains. @ Con- 
from 16 metres @ Daylight and powerful overseas reception. pares wavelength coverage from 13 m.on 3 bands. @ 7 Mullard 
ves giving powerful overseas and local reception. @ Telescopic 
Aerial extending to 60 inches, gives outstanding performance 
@ Extra Volume—double output with better tone for improved 
out-door listening. @ Longer Battery 
speaker with power-pack Life assured by latest type of low 
@ Attractively housed * precneen ain b hes 
-Ta visu uning. > 
Greater volume through push- - juvenator p Barn usual 1 ns life 
and operates set on A.C. Mains. 
@ ideal for use with heavy duty 
external battery 


@ Higher sensitivity—6 latest type, high performance Mullard 
valves. @ Slow motion control for easier short-wave tuning. 
@ Self-contained large loud 


pull output @ Tropicalised 
shockproof 


SOLE DISTRIBUTORS WANTED Enquiries to: Overseas Division, CHASSAY BROS. (Pvt.) 


Led., Ingutsheni Road, BULAWAYO, Southern Rhodesia, 


IN ALL PARTS OF THE WORLD VCC 


INSIST ON HIFI plus for Precision 


MANUFACTURERS OF 
Instruments 


AUTOMATIC, 
AND ALSO HAND 
COIL WINDING 
MACHINES 


PA 25W GIVING 95 WATTS YOUR ENQUIRIES ARE INVITED 


OUTPUT 
PA 76W GIVING 75 WATTS 
ouTPUT 


‘ea sere. | ETA TOOL CO 


(LEICESTER) LTD 


Look for the Registered Trade Mark 29A WELFORD ROAD, LEICESTER 
Hifi Lid DERRY 8T., BRIERLEY HILL, Phone 5386 
¢ STAFFS. Telephone: Briertey Hill 7604 


Full details from 
ELECTRIC & MUSICAL INDUSTRIES LTD. 
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High quality material and 
dimensional precision are 
attributes of Bullers die- 
pressed products. Prompt 
delivery at competitive 


prices. 
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PORCELAIN 


for general insulation 


REFRACTORIES 
for high temperature insulation 


We specialise in the manufacture of 
FREQUELEX 
for high-frequency insulation 


PERMALEX & TEMPLEX 
for capacitors 


BULLERS LIMITED 


Porcelain Works : Office 
MILTON, 4, LAURENCE POUNTNEY HILL, TIPTO 
STOKE-ON-TRENT LONDON, E.C.4 
Stoke-on-Trent 5164 


Iron one 


STAFFORDSHIRE 


MANsion House 9971 Tipton 169! 


cordially invite you to visit our 
Regent Street showroom 


the N E WwW 
CR.300 
(complete with 
multi-stage high 


gain control 
unit) 


> — £30.10.0 
and the NE W 


to hear 


%@ 
CR.500/0L 


ultra linear version with 


demonstrated 
are the latest versions of quality 
equipment by ACOUSTICAL, 
GOODSELL, LEAK and 
ROGERS as well as the NEW 
HIGH FIDELITY AMPLI- 
FIER by ARMSTRONG. 


an even wider 
control unit 


£36.10.0 
 H.P. TERMS AVAILABLE 


This and other high fidelity equipment 
1s demonstrated at our showrooms Daily 
10.30 a.m.—5.30 p.m. Saturdays 10.30 
a.m.—12.30 p.m. 


B. K. PARTNERS LTD. 


229 Regent St.. London W | (Entrance Hanover St.) ‘Phone REG 105! & 7363 


range 


THESE EQUIPMENTS CAN BE 
HEARD WITH A WIDE RANGE 
OF HIGH QUALITY LOUD 
SPEAKER SYSTEMS ANDO 
ASSOCIATED EQUI! MENT 


~---------- or orl orl oro or orl ore or re 


A new edition of a 


valuable textbook 


Handbook of Industrial 
Hectroplating 


By E. A. Ollard, A.R.C.S., F.R.I.C., F.1.M., and 
E. B. Smith. 2nd Edition. Facts, figures and 
formulae for all who design, erect, maintain or 
operate electrodeposition plant and for laboratory 
workers who deal with plating solutions. The 
second edition has been considerably enlarged and 
includes new sections on water and drainage, 
purification of solutions, storage and handling 
of chemicals and plating-shop costing. 

8}” x 54”. 365 pages. 122 illustrations. 72 tables. 


Now ready 30s. net. By Pos 31s. 24. 


Obtainable from booksellers or from 


Dorset House, Stamford Street, London, S8S.E.1 


t-te eee re ri rrr r Her rvrreoeeserve 
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Leading Exporters of all types of Radio Receiving and Trans- 
mitting Tubes. Current Production and Ex-Government 
Surplus Special Purpose Tubes. Over 900 types in large 
quantities, available Ex-stock, Contractors to British Common- 
wealth and Foreign Governments for Army, Navy and Air- 
Forces, Post Offices, Civil Air Lines, etc. Ask for Export List. 


SOME OF wo HE TYPES. CARRIED IN STOCK 


832 

832A 

833 833A 
836 


57 
58 
59 
61P 
71A 
72 
73 
7% 
76 


HALL ELECTRIC LTD 


HALTRON HOUSE, 49-55 LISSON GROVE, 
LONDON N.W.1. 


5 nes Cables: Hallectri: London 
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THE NEW QeesVeong \\-10 HIGH 
FIDELITY 
AMPLIFIER 


AMPLIFIER 


Output: 10-12 watts. Distortion 

Less than .1% total harmonic at 

. 6 8 watts. Frequency response: 

CONTROL UNIT 10-100,000cps., within Ildb 15- 

30,000cps Hum level: Better 

(100.8: 1, Input (a) Radio 50-150 Millivolts. (b) Gram. (low imped- than 80 db down Damping factor: 40. Feed-back: 3 loops, main 

ance) 15-100 m.v_ (c) Gram. (high impedance) 70-150 m.v. (d) Micro- overall loop being 28 db obtained by means of a tertiary winding on 

phone or Tape Recorder 10-100 m.v 2. Equaliser (a) 78 (b) 78° the output transformer. Input required: 250 millivolts for 10 watts 

(c) L.P. (d) American NARTB 3. Filter (a) Roll-off 5 kes. (grad output. Valves used Mullard low noise pentode EF86, ECC82, 

(b) 7 kes. (c) 9 kes. (d) 9 kes, (steep). (¢) Level response. 4. Treble lift or cut double triode, 2 EL37, triode-tetrode connected, GZ32 indirectly 

of 15 db. 5, Bass lift or cut of 15 db. 6. Volume control combined with heated rectifier. Components: All fully tropicalised. Mains trans- 

on/off switch. Valve: Mullard ECC83 double triode. Power supply former by WODEN, PARTRIDGE output transformer, TCC con- 

for radio unit 300 v. 20 ma., 6.3 v. 1.5 a. Finished: Hammered bronze densers, Morganite controls and resistors. Mains input: Model A10, 

with engraved Florentine bronze panel 200-250 v. A.C. 50 cycles, Model ALOE, 100-110 v. A.C. 40-60 cycles 

SEE PAGE 131 FOR OUR RADIO AND T.V. MODELS Finished : Hammered bronze 

WRITE TO US FOR DESCRIPTIVE LITERATURE. When comparing prices of High Fidelity ipment 


_ - .* 7 : THE A.10 INCORPORATES ALL NEC ESSA FIL- 
% DEMONSTRATIONS at your local High Fidelity specialists or rene : 
‘at our showrooms in Holloway 9 a.m. to 6 p.m. weekdays (Sats. until TERS, end no additional filter units are required. 


“ p.m.) also Special High Fidelity Demonstrations on Thursday 
evenings 8 p.m f] Q:| 5() 15° 
PRIOR: AMPLIFIER e e CONTROL UNIT 


iF a 
ARMSTRO! (i WIRELESS & TELEVISION CO., LTD., WARLTERS ROAD, HOLLOWAY, LONDON N.7. Tel.: NOR 3213/4 


-——M. R. SUPPLIES Ltd.—— 


Ketablished 1925) 


Immediate despatch of me following first-class material, mostly brand new, fully 
and fairly described. net 

ELECTROMAGNETIC COUNTERS, »perating from 24 v. D.C. (or 50 v. A.C.). Each 
unit contains two separately energised counters, each counting up to 9999 and one or 
both oan be used at the same time. Manual re-set. @peed exceeds 1,000 counts per 
minute, if required. In cylindrical housing Sin. high with Jin. dia. window. For panel 
monn Spin. hole required. These are brand new in moisture proof pack, 37/6 (des 


TOROIDAL WIRE-WOUND RESISTANCES, 50 ohms | amp., 7/6 (des. 1/-) 
REDUCTION GEAR BOXES, ratio 3/1. Can be used for step-up. Transmission up to 
+ hp. Housing 7jin. x Gin., bronse gearing Porta robust, 49/6 (des. 2/6). Also 
larger model, same ratio trans. ap to | h.p., 62. lea 5/-) 
PHILIPS VARIABLE TRANSFORMERS. feumedians delivery—great price saving, 
pd from £7/5/- (260 va) to £19/17/6 (2080 va). Details on request. 
ICROAMM IRS. Very (ine offer, limited to about 400 metres only. Deflection 
0/50 microampes, first-grade m/coll, in projection housing, 3jin. dia. by Sin. proj 
Exceptionally suitable for lab. bench work. Brand new, 62/6 (des. 1/6). Also a 
few new 2}in. flush panel 0/50 microarnmeters, let gr. m/coll, eame price 
SELENIUM RECTIFIERS (8.T.C.). Baceptional offer of brand new high duty ratings 
in very Umited supply. Single units: 15 volts 76 amps, 30 volts, 30 amps, 60 volte 
16 amps, any one £7/17/6 (des. 5/-). Also two units, 120 volte 12 amps, the pair, 
211/17/6 (des. 7/6,. Also four units, 240 volts 15 amps, the four 222/10/- (des 
10/-). Other useful ratings from stock: 24/39 volte 4 amps, $5/-; 12/15 volts 8 ampe, 
20/6 (des. either 2/-). We ean supply many other rectifier requirementea—al! new 
goods 
ROTARY CONVERTERS. Input 12 volts D.C. output 230 volte A.C. 50 eycles, 
100 watts. Brand new machines in special motsture-proof pack—the perfect unit 


Two SPEED—SIMPLE PUSH BUTTON for loeasions where aes mains voltage is required from low tension input. A 
ry on £4/10/- 
CONTROL APAOETOR THDOCTION MOTORS, 220/240 v. 50 ¢. 1 ph. Highly efficient motors 


ym ae mney p-m.) a ared right-angle shaft (200 r.p.m.). Continuously 
rated for ase at either «peed (or bo With correct capacitor, 24/10/- (des. 2/¢ 


THE NEW K6 UNIT pa oes aos | 
¥.4.P. GEARED MOTORS. We are probably the largest stockista in Londor 


Series wound universal 220/240 v. A.C./D.C., reversible. Average overall length, Sir 
Final speed 100 or 50 r.p.m., either £5/17/6 (des. 2/6). Vinal speed 10 or 1 r.p.n 


e ° either £6/18/6 (des. 2 Also cap/ind. type, 230/250 v. 50 c. 1 ph., reversible 
List Price GNS choice of nal speeds: 17, 33, 46 or 92 r.p.m., any one with correct capacitor, £8/17/6 
bd (des. 2/6). Also double re: juction cap./ind. unita, very high torque, 0.2 to 10 r.p.m., 

| £11/10/- (des. 3/6). SMALL GEAR BOXES, double worm gear, 300/1 reduction, 

in die-cast housing, Bfin. x Zin. x in. Final shaft jin. dia. by lfin. proj. Ball 


bearing, nernisndo © 16th H.P., . 1/6). 
S E E A N D H E A R | T A T | SHAD D POLE INDUCTION m. moTOns  Bon/as0 hy AC., torque 400 grm./ema. Size 
| in. dia. by long, shaft nA i og running and idea) for recorders, gramo- 

otors, ft @irrers, ot 

YOUR LOCAL DEALER LONDEX Mi WAIKS eA Ys: 290 v A.C. coll, 2-pole “ make,’’ 5 ampe« 
im. x lin. Silent in operation, 19/6 (des. 9d.) 
| INSTR |MENT TFIERS. We have a limited supply, brand new, ex-well-known 
MODERN TECHNIQUES satin BA ere oan 88 
We tee ful) faction with every item purchased from us. 


138-144 Petherton Road, London, N.5 | | M.R. SUPPLIES, LTD., 68 New Oxford St., London, W.0.1. 
Tel. : Canonbury 5896 Telephone : MUSeum 2958 


Juty, 1954 Wrretess Worio 


The LIGHTEST and smallest re-chargeable accumulator 


Full details of this amazing accumulator will be sent FREE. Ask for Brochure A/WW. 


VENNER ACCUMULATORS [ >. estore BY-PASS - NEW MALDEN - SURREY -: Tel. MAL den 2442 


Associated Companies VENNER LIMITED 


VENNER ELECTRONICS LIMITED 


SHORTAGE OF RADIO 
and T/V ENGINEERS 


1 YEAR COURSE 


We offer full-time day 
course for one year in the 
Principles and Practice of 
Radio and Television. 
Next course commences 
on 30th August, 1954. 


3 YEAR COURSE 


in Telecommunication En- 
gineering (including oppor- 
tunity for six months’ 


There is an assured well-paid future for those 
trained and willing to train in electronics, radar and 
radio. Modern industrial techniques demand more and 
more highly trained personnel and the gap between 


demand and supply is still widening. 


This is your opportunity — write for our free 
brochures giving full details of courses to: 


E.M.I. INSTITUTES 


DEPT. !27U, 10 PEMBRIDGE SQUARE, LONDON, wW.2. 
Telephone : Bayswater 5131/2. 


The College associated with a world-wide electronics industry. 


practical attachment), Next 
course commences on 
30th August, 1954. 


Associated witt 


*H.M.V.’ 


MARCONIPHONE 


COLUMBIA 
etc. 
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TEC. BeLLing Lee. Come and Hear it! 
COSSOR, “ERIE. THE WORLD-FAMOUS 
: WILLIAMSON AMPLIFIER 


WITH PARTRIDGE TRANSFORMERS & CHOKES 


By common consent the finest ever! 
ASSOCIATED EQUIPMENT 


Connoisseur 3-speed Motor 
Collaro 3-speed Transcription Motor 
Collaro or ‘534 with Studio “*O"' or  P 
Garrard *‘ at -speed Motor with fixed Crystal T °o H. £10 
Garrard * ' 3-speed Motor choice of MPM2 Heads £10 
Garrard L. My 4 1 Centre Spindles for 45 records é! 
Connoisseur Pick-up with 2 heads 
Decca Pick-up with 2 XMS Heads 
Acos GP20/Hi-G with 2 heads 

WIRED AND Speakers : 


Goodmans Axiom 150 


TESTED Goodmans Axiom 22. Mk Ii 
W.B.S810 Bin. Unit 3 ohm 
CASH PRICE £26.15.6 = w' HF9129in. Unit 3 ohm 
or W.B.HFIOI2 10in. Unie 3 15 ohm 
Wharfedale Super 5CS AL 
DEPOSIT £8.18.6 Wharfedale Super 8CS AL 
IIPAYMENTS £1.15.8 Wharfedale Golden {0in 
Wharfedale Golden/CSB 
KIT FORM Wharfedale WI2'CS 
Wharfedale Super !2/CS AL 
CASH PRICE £22.1.9 Wharfedale Separators Type "'B'’ 1000 c's. 7-16 ohm £3 
or Wharfedale Separators Type "'D"’ 1000 c/s. 2-6 ohm 24 
Wharfedale Separators Type ‘‘F'' 3000 c's. 7-16 ohm 
DEPOSIT £7.7.0 Wharfedale MG! Equaliser 42 
il PAYMENTS £1.9.5 Wharfedale 3-way } section Crossover £8 
P.A.|l. PRE-AMP 


CASH PRICE G.1046 TELE-RADIO (1943) LTD. 


DEPOSIT £2.19.6 189 EDGWARE ROAD, LONDON, W.2. Phone: PAD 4455/6 
1! PAYMENTS 11.10 SHOP HOURS: MON.-SAT. 9 a.m. to 6 p.m. THURSDAY 9° a.m. to 1 p.m. 


NUawoosoo— 


Seeeeoortwwuestoeoe 


METERS | |RELAYS 2— 


PROMPT DELIVERY 
LARGE AND VARIED = 


STOCKS AVAILABLE UNISELECTORS, PLUGS—SOCKETS, HAND GENERATORS etc., 
FOR IMMEDIATE 


bauer KEYSWITCH CO. 


EXAMPLES FROM OUR RANGE OF 2)’ P.O. TYPE RELAYS TO YOUR 


FLUSH PATTERN MOVING COIL INSTRU- 
MENTS (as illustrated) SPECIFICATION 
AMPERES D.C. 0-!, 2, 3, 5, 10, 15, 20, ALL POST OFFICE EQUIPMENT 
25, 30, 50. SEND ALL YOUR ENQUIRIES TO 
MILLIAMPS. 0-!, 1-0-1, 0-5, 10, 15, 191 KENSAL ROAD, LONDON, W.10 
LAD. 0666 


20, 25, 30, 50, 100, 250, 500. 
MICROAMPS. 0-50, 100, 200, 250, 400, 
500, 750, 50-0-50, 100-0-100, 250-0-250, 
500-0-500. 
MILLIVOLTS. 0-10, 25, 50, 75, 100, 500. 
VOLTS D.C. 0-i, 5, 10, 15, 25, 50, 100, 
250, 500, 750, 1,000. 
VOLTS A.C, 0-5, 10, 15, 25, 50, 100, 250, 
500, 750, 1,000. 
We can supply meters with NON-STANDARD, 


CURRENT and VOLTAGE RANGES to any specifica- for SHEET METAL CABINETS * INSTRUMENT 
tion, DELIVERY 7-14 days. ‘ - . 
MOVING IRON, THERMO & ELECTROSTATIC CASES - RACKS * PANELS - METAL DECKS 


INSTRUMENTS ALSO AVAILABLE. FOR TAPE RECORDERS * CONTROL DESKS 


AN DERS ELECTRONICS LID. [7 teyour peetteston 


» HAMPSTEAD ROAD, LONDON, N.W.1. 
Tubeshane: Guleasn bate Single or Quantity Enquiries invited. 


Suppliers to Government Departments, B.B.C., BRIDGE WORKS, THE CRESCENT, WIMBLEDON, 8.W.1) 


Leading Manufacturers & Research Laboratories Phone : WiMbledon 2400 Magnets Time Co 
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MAGNETIC TAPE RECORDERS 


Introduced Reflectograph present two new low frequency magnetic tape 

at the BIF recorders for strain gauge, vibration and fatigue measurement, or 
for long-term electrical phenomena recording. Both these instru 
ments use a coded pulse form of modulation and are available 
with a second recording/playback channel for reference purposes. 


Olympia 


Brief Technical Specifications 

Model PLFI Sensibly flat from zero to 150 cycles but — 3DB at 150 cycles. 
Tape speed 3.75” per second. Manual setting of DC level 
DC coupled input preamplifier. Input sensitivity 1 volt 

Model PLF2 DC, sensibly flat from zero to 250 cycles, but 3DB at 250 cycles. 
Automatic setting of the DC level. Balanced DC coupled input 
preamplifier. Input sensitivity 1o mV, 100 mV and 1 volt. 


For more detailed information please write to the manufacturers 


RUDMAN DARLINGTON (ELECTRONICS) LTD 
Wednesfield, Staffs. Te/: Wolverbampton 31704 


WhiteAd B2728R 


an inexpensive test set 
with 21 basic ranges 


SAM Ca 


COMPLETE 


instrumentation by 


JALAN 


—— 


Vy, 
LEBORATORY INSTRUMENTS DYNAMOMETER TESTING SETS 
INDUSTRIAL SWITCHBOARD INSTRUMENTS 
PORTABLE TESTING SETS 


MEASURING INSTRUMENTS (PULLIN) LTD., ELECTRIN WORKS, WINCHESTER STREET, ACTON, LONDON, W.3 
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‘ TYPE & TOROIDAL 
WOUND CORES 


The use of grain oriented steels in transformer and choke design 
permits a considerable reduction in weight and size as well as giving 
higher efficiency. Telmag specialise in the production of a wide variety 
of grain oriented steel cores designed with these objectives in view. 
Toroidal, or ‘C’ Type cores can be supplied to any desired proportions, 
as listed in R.C.S.C. Specification RCL. 193, or to special order. 
Further Telmag developments feature a range of ‘E’ type cores for 
3-phase working, and your enquiries for these types are welcomed. 

Please write for technical literature, available upon request. 


TELMAG ADVISORY SERVICE 


We maintain a specialised advisory service and are always 
pleased to co-operate on any specific problem. 


TELCON-MAGNETIC CORES LIMITED 


CHAPELHALL INDUSTRIAL ESTATE, CHAPELHALL, LANARKSHIRE. Tel.: AIRDRIE 2283 


| A. C. SOLENOID TYPE SB. 
SS Continuous 2.3/8 Ib. at 1” 


Instantaneous to 16 Ib. 


100% PRODUCTION 
INSPECTION 


Smaller Sizes Available. 
Also Transformers to 
6 KVA 3 Phase 


R. A. WEBBER LTD. 


18 FOREST ROAD, KINGSWOOD, BRISTOL. PHONE 74065 


FREQUENCY METERS = 
24-8” up to 10,000 cycles 


ACTIVE CURRENT METERS For clean, noise-free 
(I x cos ®) Recordings—the 


A full range of switchboard and LeeRaser 


portable instruments, including four Tape De-magnetiser—as 


types of Millirange Meters. supplied to B.B.-. and ren 
leading recording studios. A.C. MAINS 


THE ELECTRICAL INSTRUMENT MODEL B up to 7” spool capacity) £9. 10. 0. Tropical 
CoO. (HILLINGTON), LTD. MODEL C (up to 12” spool capacity) £15. 0.0. ( Specification 


Boswell Square Industrial Estate, Hillington, LEEVERS-RICH EQUIPMENT LTD 
Glasgow, 5.W.2. Halfway 1166 and 2194 Manufocturers of high EQI magnetic recorders 


37, WARDOUR STREET, LONDON, W.!I. GER. 4502 
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PREMIER RADIO CO. 


B. H. MORRIS & CO. (RADIO) LTD. EST. 40 YRS. 


(Dept. W.W.) 207 EDGWARE RD., LONDON, W.2. Tel.: AMBassador 4033 & PADdington 3271 


MAY BE BUILT FOR The NEW 
£31°19"7 sti = PREMIER TELEVISOR 


(plus cost of CRT) 


Brief Technical Details are as follows: 
20 valves (plus tube) Superhet Receiver, tunable from 40-68 Mc/s 
without coil or core changing. Wide Angle scanning Flyback EHT 
giving 14kV, Duomag Focaliser, permanent magnet focussing with 
simple picture centring adjustments, suitable for any !7in. or I4in. 
wide angle Tube, may also be used with a I2in. Tube with very minor 
modifications 


VISION CIRCUIT Common RF Amplifier single valve frequency 
changer, two IF stages, Video Detector and Noise Limiter followed by 
special type of Video Output Vaive ALL COILS PRE-TUNED 
ASSURING ACCURATE ALIGNMENT AND EXCELLENT BAND. 
WIDTH 


SOUND CIRCUIT Coupling from anode of frequency nl 
two IF stages, Double Diode Triode detector and first LF Amplifier, 


Diode Noise Limiter and Beam type Output Valve, feeding a 10in. 
Speaker. ALL COILS PRE-TUNED 


TIME BASES 2 valve sync. Separator, giving very firm lock and 
excellent interlace 


LINE TIME BASE Blocking Oscillator using a pentode driving a 
high efficiency output stage comprising Ferroxcube Cored Output 
Transformer with Booster Diode. 


PRAME TIME BASE Blocking Oscillator on a Beam Output 
Valve coupled through a Transformer to the high efficiency FERROX.- 
CUBE Cored Scanning Coils 


POWER PACK Double wound Mains Transformer supplying all 
L.T. and H.T. using two full-wave Rectifiers 


THE COMPLETE TELEVISOR IS SAFE TO HANDLE, BEING COMPLETELY ISOLATED FROM THE MAINS BY A DOUBLE 
eS uae anapel TRANSFORMER. ALL PRESET CONTROLS CAN BE ADJUSTED FROM THE FRONT, MAKING SETTING 


The Televisor may be constructed in 5 easy stages: (1) Vision, (2) Time Base, (3) Sound, (4) Power Pack, (5) Final Assembly. Each stage is fully 
covered in the Instruction Book, which includes layout, circuit diagrams and point-to-point wiring instructions. The Instruction Book also includes 
full details for converting existing Premier Magnetic Televisors for use with modern wide angle tubes, All components are individually priced. 


Censole Cabinets in figured walnut can be supplied for the above receiver 
at a cost of £/3/10/-, plus 21/- packing and carriage, as previously advertised 


The PREMIER De Luxe > O)/e49P/ANe3/ty) & MAGNETIC TAPE RECORDER KIT 


Including ALL parts, Valves, Portable Cabinet, 8in. Loudspeaker, Tape- $37 Pine 18 
Table, Reel of ‘Scotch Boy’ Tape and Rewind Spool,and Microphone. PRICE 40 


Instruction book 3/6 Post Free. 


& Ins 


THE 7-VALVE AMPLIFIER 18 SPECIALLY DESIGNED 
FOR HIGH QUALITY REPRODUCTION 


Brief specification: VALVE LINE-UP: EF37A First Stage, 6SL7 
second Stage and Tone Control; 6V6 Output 6X5 Rectifier; VT50/ 
Bias and Erase Oscillator; 7193 Record Level Amplifier; 6U5 Magic 
Eye Record Level Indicator. OUTPUT: 4 Watts. FREQUENCY 
S ANGE: 50 c.p.s. to 9,000 c.p.s. CONTROLS: Volume; Record 
Playback Switch; Treble Boost; Bass Boost—on/off. 

MICROPHONE : Crysta! specially desigued fur Premier by famous manufacturer 


SEPARATE UNITS CAN BE SUPPLIED AS LISTED BELOW 
AMPLIFIER KIT (including Sin. Speaker) 211 © O plus 5)- pkg. carr 
AMPLIFIER (already built, wired and tested) £14 15 0 plus 7/6 pkg. carr 
LANE TAPE TABLE & REWIND SPOOL £17 10 0 pius 7/6 pkg. /carr. 
PORTABLE CABINET (rexine covered £419 6 pius 5/- pke./carr 
MICROPHONE 2219 6 plus 1)- pkg. 
REEL OF NEW M.C.-2-Ill ** SCOTCH BOY "' TAPE 

1,200! 115 O plus 1/- pkg./car: 


x INSTRUCTIONAL BOOKLET..................2/6 


This is credited if a complete kit of the Tape Recorder is ordered 


Supplied completely assembled 39 GNS. 
Plus | gn. Pkg. & Cerr. 


TERMS OF BUSINESS: Cash with order or C.O.D. over £i. Please 
add 1/- for Post s under 10/+, 1/6 under 40/-, unless otherwise stated. 


ONLY A FEW LEFT! 


THE 4-VALVE SUPERHET 
ramous ‘SOBELL’ “tasie receiver 
M. & L. WAVEBANDS 


Valve line-up: 12/7 
1487, 3524 
Kotirely transportable 
unusually sensitive 
special feed-back circu 
ployed. Housed in attractive 
plastic cabinet 
Choice of 2 eolours 
and Oreain. 
Carrying handle inex 
200/250 A.C./DA 
Pius 5/ 


pwin 


jrown 


rporated in design For 


£8. 


Fully covered by Manufacturer’s Guarantee 


use 0 
ihaios 


Pkg./oarr./Ins 


a 


ALL-DRY 
BATTERY 


PORTABLE 
RECEIVER 


RADIO 


MAY BE 
BUILT FOR 


6 Pkg 
& Carr 


£7.18.0°" 


4 miniature Valves in a Superhet Circuit 


covering medium and long waves 
Rexine covered Cabinets Iitin. x I0in. x 
5Siin. in two contrasting colours. Wine 
with Grey Panel, or Blue with Grey 
Panel, please state choice when ordering 
THE SET MAY BE USED EVERY- 
WHERE—home, office, car or holidays 
INSTRUCTION BOOK, 1/6 (Post 
Free) which includes Assembly and 
wiring diagrams, also a detailed 
Stock List of priced components 


2... eee ee eee eeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeEeEeEeEeeEeEeEeEeeeEeE——eeEEeeeee 
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FILAMENT TRANSFORMERS 


Input 290 ¥ 
shrouded 


A.C, Output 12 ¥. at 1 amp. Completely 


Price @/11 


HIGH QUALITY RADIOGRAM CHASSIS 


A limited quantity of these Chassis which were produced 
by a leading manufacturer of quality Rad 
available 

The 3 waveband 5 vaive Superhet circult 
lowing Valves: 6K8G—Frequency 
If Amplifier, Detector and AVC, 
Amplifier and AF Amplifier, 6V6G-—Bean 
Tetrode, 5Z4G-—full wave Rectifier 

A special Gramophone Pre-Amplifcatior 
wiving very bigh gain on any 
included ts @ continuously variable T 
large horizontal tuning scale measures 
Chassis measures 14)\0 

designed to Ot into « Rad 


Our special price is £13 . 19 . 6 


grams are 


itilises the fol 

Changer, 6B8G 
68L.7G—Pickup 

wer Output 


cult ie ueed 
type 


ne Co 


1¢ Chasels was 


packing 
arriage 


POWER SUPPLY 
UNIT 


Incorporating 
Supplies « 

volte at 50 
suitable for 

with the output stage 


o— 


Jones plugs for connecting the Power Pack to the Re 


ceiver are included 
with Output Transformer and 6)in 
inte the unit. Price £5/65/-, plus 5 


The 6V6 output stage complete 
speaker is built 
packing and earriage 


CORRECT ASPECT WHITE 
Rubber Mask—Round or Flat 
8/6 Vin a6 
10/1l = Lita 27/6 


| 

| 

| 

os Input Output 0-110-210-220-280-340-250 
ap 
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PREMIER RADIO COMPANY 


METERS 
sang stocks available, a few of which are enumerated 
low 
Pull Seale Seale Externa! 
Deflection Length Dimensions 


Movement 


~~ 
WM~1]-10 OW-i-1-3 
S®ACAOIADOSDS 


AUTO TRANSFORMERS 650 WATTS 


7/6 


volte. Plus l/-. P 


TRF RECEIVER 


MAY BE BUILT 
FOR 


£5.15.0 


The circuit is the latest type TRF using ? valves and 
Metal Rectifiers for operation on 200/250 A.C 
mains. Wave band coverage is 180/550 metres on 
medium wave and 800 2,000 metres on long wave 
The dial is illuminated and the Valve line-up is 
6K7 H.F. Pentode 6/7 Detector and 6V6—Ourtput 
The attractive Cabinets to house the Receiver size 
I2in. long. 64in. high. 54in. deep can be supplied 
in either WALNUT or IVORY BAKELITE or WOOD 
INSTRUCTION BOOK | - (Post Free) which 
includes Assembly and wiring diagrams, also 
a detailed Stock List of priced components. 


& Oarr 


MINIATURE TUNING 


2-gang .0005 mfd. with trimmers 


CONDENSERS 
69 


PREMIER VARIABLE IMPEDANCE 
“ MATCHMAKER " M.0.15 OUTPUT 
TRANSFORMER 
Designed to meet the demand for 
ratio Output Transformer, 11 rat 
all centre tapped and can be used t« 
vaives either single- or push-pul) ( 
AB2"' or  B*’ to any low 
combination thereof 
15 watts audio 100 mA 


an efficient variable 
s from isi t a) 
any outs 


AF 


match 
lass “A 
impedan 
Primary Ind 


Price 45/- 


c@ speech « 
ctance 60 henr 


LOUDSPEAKERS 
ELAC—2}in. dia., Moving ( 
PLESSEY —Sin. dia., Moving ¢ 
ELAC—3)in. dia., Moving Coi 
GOODMANS —4in. dia., Moving Col! 
ELAC—Ain. dia., Moving ( Be mp 
PLESSEY—Sin. dia., Maines Energised, 3 ob 
imp. (660 ohms field) with Pent 
PLESSEY—Sin. dia., 
imp. (600 ohms field) 
PLESSEY—10in. dia. M 
GOODMANS—12in 
Plus 5 
VITAVOX—K 12/20 
15 ohms imp. 
Plus 5/- packing and carriage 


mp 

bme imp 
imy 
ohme ip 


hme 


de Transf r 
Mains Energised 

ving ( hms imy 
Moving Cc 15 
packing and carriage 
12in Moving 


dia 


dia 


£11/11 


SPECIAL OFFER 
A 12in. TRUVOX P.M. SPEAKER 


(2-3 ohm Voice Coil) 
are brand new in Maker's Cartons 7 6 
Plus 2/6 Pkg. and Carr | 


For only 


ee mE at 2 
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WHY PAY MORE? 
WILLIAMSON AMPLIFIER KIT 
plus 7/6 post, pkg. & ine 
This kit is absolutely complete and all componente are 
guaranteed exactly to anthor’s specification 


WILLIAMSON OUTPUT herent 


author's epec.), 3.6 ohms sec ° id 


MAINS TRANSFORMER 8P425A 
additional 6.3 v. 3 a capable of 
ng on extra 50 mA. for Pre or Feeder 
Unit) 


15gns. 


(with 
supply- 


£2.12.6 


and 


Armp 


T.V. PRE-AMPLIFIER 
Amplifier Unit Type 206A using }VR91 valves suitable 
19/6 


for operation on London frequency. Brand 
new. Pius 1/6 pkg. and carr 


Build these NEW PREMIER DESIGNS 


4-WATT AMPLIFIER 


MAY SBE 
BUILT FOR 


£4.10.0 on. 


Valve line-up 68L7, 6V6 and 6X5. FOR A.C. 
MAINS 200/250 VOLTS. The twin triode 68L7 
s used for preamplification and also for a com 
prehensive tone contro! circuit, which Incindes 
very wide range and continuously variable 
tone controls for bass and treble. The output 
Valve is of the beam type and feeds 4 watts into 
a specially designed output Transformer which is 
table for either 3 ohm or 15 ohm Speakers 
ed-back i from the secondary 
yutput the whole 
the input stage giving an excellent 

Due to the high gair 
ne controle any type of pick 
Overall size 9 Sin. Price of 
ymplete, tested and ready for use 


£5/5/-, plus 3/6 pkg. and carr 


INSTRUCTIONS BOOK 1/- (Post Free) which 
includes Assembly and wiring diagram, also « 
detailed Stock List of priced components 


tw 


is applic 


Transformer over 


onse and 


Amplifier ec 


Di tt i tt i i i i ad 


ACCUMULATORS 


t 10 amy 
It 16 amy 


16 maker) 


MOVING COIL — 
Meter bas 
‘ te Cane pr 
resent scaled 1 amy By removit 
reversing scale and re atir 


p. Price A 


g the meter 
ge 


5/9, 4 


MICROPHONES 
LUSTRAPHONE M g Coil High 
ype: £5/15/6—Hand Mike £6/6/- 
“ryatal Mike: Ineorp. the Filter Cell Insert 
Ball Type , asi 96 

CRYSTAL MICROPH HON Rotherme! 2AD56. Espec 
y recommended 219 6. Table stands for a}! the 

above 10/6 and 17/6. 
ACOS. High impedance Crystal Microphone, 


Impedance 


type 35-1 
" High Impedance Crystal Microphone, type 33-1 


npedance Crystal Microphone, £2/10/- 


ecan be laseither Hand or Desk type) 


CRYSTAL HAND MICROPHONE 
Impedance. Excellent frequency response, light 
Gives very high quality results when used with 
order, amplified for any type of P.A. equipment 
Complete with screen lead and plug plus 1/6 Pkg. & Carr 
Price 22/6. 


CRYSTAL MICROPHONE 
An entirely insalated A microphone which can be 
cont used on A.C./D High 
und noise, really nataral tone, The ideal 
nike for tape, wire and sound penjectors. Price 29/6. 


WIRELESS WORLD 


PREMIER RADIO COMPANY 


Limited supplies of C.R. TUBES | RECTIFIERS Famous Manufacturer's Surplus of 


ay mm cae oie a7 ANTI INTERFERENCE AERIALS 


offered at a fraction of original cost 


tr 
—-2DOe 
@@r' 


. A 
Price 35/- | a 
VCRSI6 5 RT frm 28 
picture ALL BRAND . RM: 25 100 mA 
i Ky t facturers NEW ° 25 125 mA 


eo: 


carr. ine 


QUALITY CRYSTAL PICK-UP | ,{+-! am 


*%& ROTHERMEL TYPE U48 26/- | j2y.4.n0 


Pius 1/6 Pkg. and Carr. 4 amp 


f mA 
L.T Type | Pull Wave 


 ) 


nope ~ 
TODS DIPS 


GRAMOPHONE _ A.C.RA. C.R. TUBES: 
CABINETS — Portable Spin. screen. 4 volt Heater. This El 
By famous manufacturers is recommended as eminentiy suitable P . 
Substantial Wooden Case, 15/- plus 2/6 Pkg., carr. and ins. Data «hee ' and « waves ob any ordi am an aehien 
Rexine covered, including receiver, having an input impedance greater than 1,000 
wooden motor board. Outside << i ** MASTERADIO " Set long/modium waves and 150 ohms short waves 
ens (when close he installation discriminates against locally generate 
-- > ish ‘aanth | VIBRATOR PACK electrical interference, especially on the chert wave 


»., length Loin , depth 
bands The equipment enables the installation of an 


bin., Clearance space | } v. input 180 ¥,. 35 mA ity r 
d otor board when 8.3 Me/s flatiy-tuned dipole which operates as a “T 
ed 4 s plete with valve rectifier « . serial on medium and long waves. The aerial and re 
39/6. Pius 5/- pkg., carr ver transformers are intended to be interconnected 
with a 70 ohms co-axial cable 


2/6 pkg., carr 
ALUMINIUM CHASSIS [8 s.w.¢. COMPONENT PARTS 
peepee Suse Substentiolly mode trom Bright Aluminium, with {our sides Alenioies peer Teanstormer Acsombty Comprising 
oe 4 ec on juminium tranesforme ansformer cli 
SPECIAL OFFER 7x5) : 4/- 10 x9 x Bin | Hubler sucker, fit =. pastors Fy mes _ ie. 
PREMIER MAINS TRANSFORMERS cab x ss nnee bolt, 4BA nu 
r 0-250 v. maine 40-100 Ressiver Tr = Complete 
reened Porcelain Insulators, 2 eact 
Wire, OIL. Screened Cx res who “ 
Installation inetr 
PANELS Te 4.w.g. LESS O0-AEIAL CABLE ry “AERIAL WIRE, 15/- 
7x 4in, Pp and carr 
9} x 4in COMPLETE 35/-, plus 1/6 pkg. and carr 


10 « Jin 

12 = 7in GARRARD Kim Drive 78 r.p.m mplete 
14x 7in with magnetic pick-up and turntable £519/6 
16 = Tin Packing and carriage on th: above unil ./t 

20 « Tin. 
oS 


“Ahh 
'@oo 


SP175B 
SP3250A, 


SP351, 


=~ 


SP252, 
SP501, 
a a, " . 20 x Sin. 
SP501A »-500 v. @ 2-8 a.. 6.3 v 22 x Sin. 


SP425A, 4 -42 6.3 v. @2-3a.,6.3¥ H. e ELIMINATOR AND 

: . ‘ TRICKLE CHARGER KIT 
All parte to construct an eliminator to give an output 
of 120 volte at 20 mA., and 2 volte to charge an accumu Germanium Crystal Diodes ire ended, 2/6 
lator. Uses metal rectifier, 37/6. i 


— ows SAT on we 


lenpasmepeees CC une 
| Rewranne 3a 
ey 
iccaletc let 


~ 


Announcing the . Panui Pieta PaymMeENT plans! 


ye CASH, CREDIT OR HIRE PURCHASE & 


oh CREDIT A deposit of 4 of cash price secures the equipment, and the balance plus charges is spread 
over 9 equal payments. 


A deposit of 4 of the cash price secures the equipment, and the balance plus charges 
* HIRE PURCHASE is spread over 12 monthly payments. rl ” 


A selection of recommended items is detailed belo 
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47 9 5 4 8 £1 611 £3 17 16 
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ts the MAGID/¢ 


that does it / 


Siig 
Automatically handling 10 Records 7’, 10” and with 3 seconds — 
changeover, providing uninterrupted armchair entertainment for up 
to 5 hours—that’s the Monarch ‘Magidisk’ performance! Tested and 
proved reliable by radiogram manufacturers, applauded by gramophone 
experts, this unique feature is only one of the many attributes for 
enthusiasts in the Monarch Record Changer. It is the leading 
automatic electrical high fidelity record reproducer which is giving 
pleasure to millions all over the world. 
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10 IMPORTANT ATTRIBUTES 


*%Plays 10 mixed diameter records at 
334, 45 or 78 r.p.m. 

%*Magidisk’ automatically selects 7°. 
10° and 12” discs. 

%*% Pick Up returned and motor switched 
off after last record. 

wrExtended frequency 
sapphire styli Pick Up. 

*Simple unit control ‘ON’. 
“REJECT and speed switch. 

Fitted anti-acoustic feed back 
pension springs. 

*% Compact overall dimensions ideal for 
radiogram, T.V. console and portable 
player. 

*Turntable rim driven by vibration 
damped induction motor eliminating 
rumble and ‘wow’. 

*% 10" diameter heavy steel 
turntable with rubber mat. 
* Beautifully styled smooth, 

lines: faultless finish. 


range dual 
‘OFF’. 
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19. ECC85: COMBINED R.F. AMPLIFIER AND MIXER 
FOR BAND II F.M. RECEPTION 


It is essential when designing F.M. receivers for operation at V.H.F. to reduce noise in the 
Preliminary Valve Data input stages and radiation from the local oscillator by including an R.F. amplifier before the 
frequency changer. A triode is preferred for the R.F. stage because it has better noise properties 

— than a pentode. The Mullard double triode type ECC85 has been specially designed for 
. the ‘front-end’ stages in F.M. reception. One triode section is used as the low-noise 
amplifier and the other triode section follows it as a self-oscillating additive mixer. With this 
CAPACITANCES arrangement both oscillator radiation and noise are reduced by feeding the signal from the 


*Co—¢ R.F. stage to a null point on the oscillator coil. 
*Cg—(k + h+s) 


*co—k The outstanding feature of the ECC85 is that extensive internal screening has been provided 
*Co—(k-+h-+5) to reduce the capacitance between the anodes to less than 0.04 pF, so that im a suitable 
**ca’ —(k’- ++) circuit the oscillator radiation can be made lower than with any double triode previously 
**Ca" —(k”+h+s) available. This capacitance can be reduced to less than 0.008 pF by surrounding the valve 

ca’ with a screening can 22.5 mm in diameter. The front-end stages are thus separated effectively 
**Ca’ without the cost of using two separate triodes. These measures are completely satisfactory 
in reducing oscillator radiation to an acceptable value, since only a relatively low oscillator 
voltage is required to drive the mixer. In addition to having high slope and input resistance, 
the ECC85 has an amplification factor of 57. 


: 


. 


ree 
. 


rr ee 


A typical circuit for the ECC85 is given below in which the R.F. section is operated with a 
grounded grid and the mixer with a grounded cathode. A grounded-grid circuit has the advan- 
tage of being more easily adjusted than one which requires special measures to neutralise the 
anode-to-grid capacitance. Any additional gain which might be obtained from more complex 
circuits is not necessary, and in fact the input coils L1, L2 can be matched for minimum noise 
CHARACTERISTICS rather than maximum power. The frequency changer input is taken from a tap on the R.F. 


k 
*Each section 
**Measured with an external shield 


Va 250 Vv coil, L4, in order to increase the R.F. gain and also to ensure that the required frequency 
a 10 mA range is covered by the 2-12 pF tuning capacitor. The oscillator circuit is anode-tuned and is 
Ve -2.3 Vv coupled to the anode by a 17 pF capacitor which because it presents a low impedance to an 
am 6.0 mA/V intermediate frequency of, say, 10.7 Mc/s also tunes the I.F. transformer. Internal anode-to- 
4 57 grid capacitance in the mixer triode, which might reduce the amplification, is neutralised by 

OPERATING CONDITIONS applying an I.F. feedback voltage to the grid. 
R.F. Amplifier 


Vose(r ms.) 
ge 
fa 


LIMITING VALUES (each section) 
Va(b) max. 550 
Va max 
Pa max 


lk max 
~Vg max. 
Re—k max 
Vi—k max 
Ri—k max. 
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Radio Licences 


Rios month we entered a mild protest about the 
new G.P.O. radio licence regulations, drawing atten- 
tion to certain anomalies and irrelevancies. In par- 
ticular, we complained that the licence fees charged 
for broadcast sound and vision reception in guest 
rooms of hotels were excessively high. According to 
the regulations, the full domestic fee is to be paid for 
each room equipped. 

We are now told, in effect, that the “ Statutory 
Instrument” under which these regulations were 
made must not be taken too literally. The wording 
of the Post Office official statement on this subject 
is somewhat vague, but apparently the regulation 
applies only to “permanent” residents; most 
transient occupants of hotel rooms may be assumed to 
have already a licence for their home installations. 
And, anyway, the onus of seeing that his set (or 
extension loudspeaker) is licensed is apparently on 
the guest; not on the hotel proprietor. 

What is a “ permanent” guest? A person normally 
resident abroad is, we believe, liable to be caught up 
in the U.K. tax net after a stay of six months in 
this country. It sounds reasonable, therefore, to 
suggest that, after the same period, the hotel guest, 
whether British or foreign, might he held liable to pay 
for a broadcast licence. But how many people stay in 
the same hotel for six months or longer? Not 
enough, we should guess, to justify this rigmarole of 
the so-called Comprehensive Hotels Licence. The 
comparatively rare case of the “permanent” hotel 
guest could easily, and administratively much more 
simply, have been covered by adding a few words to 
the regulations covering ordinary domestic licences. 

We are forced to the conclusion that the Post 
Office, over-anxious to regularize its position with 
regard to the whole question of licences, has rushed 
through the new regulations without sufficient 
thought. Not only has the hotel licence already 
become virtually a dead letter; it has been found 
necessary to alter the conditions under which 
apparatus for the radio control of models may be 
operated. Further, it appears that the terms of the 
licence appropriate for this purpose were framed 
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without consultation with the bodies concerned. 
Indeed, it would seem that the only body of radio 
users to express satisfaction with the new licence 
regulations are the transmitting amateurs, who, as 
reported last month, have been granted some small 
concessions. 


Television for Posterity 


It is being increasingly borne home to all of us that 
in choosing standards for a public television service 
we are acting as trustees for posterity. When a system 
is once firmly established it becomes, almost inevit- 
ably, a standard for all times. At the least, it will 
have a profound influence on technical developments 
for many decades ahead. All progress tends to be 
handicapped by the need for “ compatibility”; the 
new system must be able to work with the old. 

Even to hint at the possibility of a non-compatible 
successor to the present British system has, until 
recently, been considered unrealistic, idealistic or 
“ starry-eyed.” But now there are faint signs of a 
revolt against the dogma of compatibility, and a 
correspondent whose letter is published elsewhere in 
this issue does not hesitate to say “ it may tie a weight 
round the neck of every receiver designer for the next 
century.” He refers to compatibility in relation to 
colour television. 

Wireless World has often been impatient when 
artificial barriers are put in the way of progress in 
the various branches of our art. But, in this matter, 
we are on the side of those who believe in making 
haste slowly. To start colour television before a 
really practical solution of the many technical diffi- 
culties has been found would be foolish. A policy of 
“anything so long as it is colour” is to be deplored; 
sO are irresponsible statements that the public may 
expect colour television within a year or two. 

In the meanwhile, no effort should be spared in 
exploring all the technical possibilities for the future 
and in planning, with all the wisdom we can com- 
mand, for orderly development of the service. 


SHIPs*’ 


AN improved kind of kite is one of the accessories of a 
transmitter-receiver for ships’ lifeboats, recently type- 
approved by the G.P.O. and Ministry of Transport, which 
has been produced by the International Marine Radio 
Company. Kites have been used for raising wireless 
aerials ever since Marconi’s transatlantic experiments of 
1902, but have been generally considered unreliable: the 
new design produced by I.M.R.C, seems to represent a 
distinct advance, and is easily launched from the restricted 
platform provided by a ship’s lifeboat. The kite flies 
well in winds of five or six miles an hour, and, by lifting 
an acrial wire to a height of about 200ft, provides a radio 
communication range vastly greater than that attainable 
with any practicable mast-supported lifeboat aerial 
During recent tests, daylight ranges of over 500 miles were 
achieved with average radiated power as low as 4 watts 
a rather remarkable performance, considering the tests 
were carried out in Southampton Water, where heavy 
interference prevails 

The I.M.R.C, “SOLAS” (Safety Of Life At Sea) set 
transmits on the international distress frequencies of 
500kc/s and 8.634Mc/s. There is clockwork-driven 
automatic keying for the alarm signal, SOS, and direction- 


TRANSISTORS FOR 


AN inherent limitation of the first junction transistors was 
the comparatively low frequency at which a sudden 
deterioration of current gain sets in (the so-called alpha 
cut-off), The physical cause of this cut-off is complex, 
but is generally accepted as being related, among other 
things, to the transit time of current carriers at the base 
collector junction 

In practice the frequency at which cut-off occurs can 
be increased by reducing the width of the centre base 
section of the junction, but this involves expensive manu 
facturing techniques and may have adverse effects on 
other desirable parameters of the transistor. 

An alternative method of construction is described by 
J. M. Early in the May, 1954, issue of The Bell System 
Technical Journal, Essentially it involves the interposi- 
tion of a layer of high-purity germanium between base and 
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LIFEBOAT RADIO 


On the left is shown the kite just after launching : at its 
normal working height the aerial wire is more nearly 
vertical. The fixed inverted-V aerial is carried by a resin- 
bonded fibre-glass mast. Above is the SOLAS lifeboat set, 
with front cover removed. 


finding dash, with hand-keying as an alternative. ‘Tele- 
phone modulation is also provided Reception is on 
500 ke/s only Che set is powered entirely by a hand- 
urned generator; an extra crank is provided so that the 
work may be shared by two men, , 

For transmission, the three valves work as master 
oscillator, power amplifier and modulator; modulation for 
m.c.w. telegraphy is square-wave, giving the wide-band 
characteristics desirable for distress calls. The note is dis- 
tinctive and readable through interference. There is a 
tuning indicator as an aid to adjusting the aerial circuit; 
this is needed for obtaining maximum radiation under all 
conditions, as a fixed aerial supported by an 18ft mast is 
used as an alternative to the kite aerial. 

For reception, two of the valves become rf. amplifiers 
ind the third an a.f. amplifier; there is a germanium diode 
detector. An external crystal receiver can be provided; this 
permits listening without turning the generator 

The set is contained within a completely waterproof 
light alloy case which can withstand rough handling. The 
spindles of the controls work in waterproof sleeves, so the 
gear can be operated in bad weather with the front cover 
removed. 


MIGH FREOQUENCIES 


collector, which is described as a depletion layer and has 
the attributes of a space charge. In addition to reducing 
the effective base-collector capacitance and increasing 
the reverse breakdown voltage, it also results in an increase 
in the mobility of current carriers through this region 
The germanium in this layer is said to have intrinsic con- 
ductivity, that is to say, the available current carriers are 
not supplemented by donor impurities (giving negative 
electrons, m) or acceptor impurities (creating positive holes, 
p Hence the description p-n-i-p or its converse n-p-i-n. 

Experimental transistors, constructed on this principle 
with 0.002-in thick i-type layers, have oscillated up to a 
frequency of 95 Mc/s. Theoretically, with improved 
materials and geometrical forms, it is stated that there is 
a prospect that they may be made to work up to 
3,000 Mc/s 
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B.B.C. in Band UI *¢ More 


Television 


for Jersey * 


Band III Television 


BOTH the component and receiver manufacturing 
sections of the industry (represented by R.E.C.M.F. 
and B.R.E.M.A.) have recommended the standard- 
ized use of a single input of 75 ohms for both 
Bands I and III. This is a long-term policy to which 
both receiver and aerial manufacturers will work, but 
it is pointed out that in the interim there will be some 
installations for which two inputs will be necessary. 

It is understood that pulsed test signals in 
Channel 8 (186-191 Mc/s) are already being radiated 
by the B.B.C. from Sutton Coldfield. Sir Ian Jacob 
has said that the B.B.C. is ready to put into operation 
its scheme for a second programme as soon as fre- 
quencies become available. 


B.B.C. Awaits Green Light 


ALTHOUGH official approval of the B.B.C.’s plan 
(o reinforce the present coverage of the Home, Light 
ind Third Programme Services with v.h.f. trans- 
missions is still awaited, the Corporation is continuing 
to place orders for equipment. 

A further order for 14 v.h.f. frequency-modulated 
transmitters has been placed with Marconi’s. This 
brings the total number of transmitters now on order 
to 64 (40 Marconi and 24 S.T.C.). With the exception 
of two, which will have a power of 10kW, the trans- 
mitters will be rated at 4.5 kW. 

Since the Government decision that f.m. should be 
used for the proposed v.h.f. service, both experimental 
transmitters at Wrotham have been employing 
frequency modulation. The present schedule is Mon- 
days to Thursdays 11.15-12 noon, 1-2 p.m. and 2.45- 
4.30 p.m.; every day except Friday 6 p.m. until the 
close down of the service being radiated. The Home 
Service is radiated on 93.8 Mc/s and the Light Pro- 
gramme (until 4.30) and the Third Programme (from 
6) are radiated on 91.4 Mc/s. 

Tests of tone modulation with various peak 
deviations are radiated from 11 to 11.15 and 2.30 to 
2.45 (Mondays to Thursdays) on both frequencies. 


Industrial Electronics 


THE five-day industrial electronics convention 
organized by the Brit.I.R.E., which opens at Christ 
Church, Oxford, on July 8th, has aroused consider- 
able interest in many industries, including aircraft, 
electrical, film, glass, iron and steel, motor, oil and 
rubber, all of which will be represented, 

Thirty-two papers will be presented and discussed 
during the six sessions—Industrial Applications of 
Electronic Computors (chairman, L. H. Bedford), 
Industrial Applications of X-Rays and Sonics (H. G. 
Foster), Nucleonic Instrumentation and Application 
(N. C. Robertson), Electronic Sensing Devices— 
Transducers (Prof. E. E. Zepler), Process Control 
J. L. Thompson), Electronic Aids to Production (Sir 
Walter Puckey). The papers and a verbatim report 
of the discussions will be published by the Institution. 
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Convention and Show 


Channel Islands TV 


DIRECT reception of the Wenvoe and Alexandra 
Palace transmitters will be relied upon for the tele- 
vision “booster” service which the B.B.C. plans to 
introduce in the Channel Islands within a year, The 
distances between these stations and the receiving 
centre to be set up at Torteval on the south-west 
coast of Guernsey, are approximately 130 and 190 
miles, respectively. 

The picture received in Guernsey on the alterna- 
tive aerial systems directed towards the two stations 
will be transmitted by radio link to Les Platons on the 
north coast of Jersey—some 20 miles away. There a 
low-power transmitter working on 61.75 Mc/s vision 
and 58.25.Mc/s sound will re-broadcast a service to 
the group of islands. The transmissions will be 
horizontally polarized. 

Rediffusion is planning to install a television wire 
distribution service in Jersey. 


Radio Control of Models 


THE LICENCE now required for the operation of 
radio equipment for the control of models has been 
criticized by the International Radio Controlled 
Models Society, and, as a result of meetings with the 
G.P.O., some concessions have been made and 
obscure rulings interpreted. 

The maximum effective radiated power, which is 
the mean r.f. power multiplied by the aerial gain in 
the horizontal plane, was originally limited to 0.3 W. 
This has now been raised by the Post Office to 0.5 W 
when working on 465 Mc/s and 1.5 W on 27 Mc/s. 

Although not permitted under the original provi- 
sions of the new licence, operation of equipment by 
other people under direct supervision of the licensee 
will now be allowed. 


Earl’s Court 


PLANS for the National Radio Exhibition (Earl’s 
Court, August 25th-September 4th) are going ahead 
and the preliminary list of exhibitors totals 107. Of 
this number some 40 are manufacturers of domestic 
sound and vision receivers. 

The technical training display will be more 
ambitious than in past years. It will include sections 
devoted to machine-shop practice, components, glass 
manipulation, circuitry and aerials. Also the Radio 
Trades Examination Board has been invited to 
organize a section illustrating radio servicing. 


Electronics Show 


THE ninth annual electronics exhibition organized 
by the N.W. Branch of the Institution of Electronics, 
will be held at the College of Technology, Sackville 
Street, Manchester, from July 14th to 20th. 

The exhibition will be divided into two main sec- 
tions—research, composed of displays by universities, 
research organizations, hospitals, etc., and commer- 
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cial, devoted to the products of over 50 manufacturers. 

A programme of 40 lectures has been arranged for 
presentation during the exhibition, which opens at 
noon on the 14th and at 10 on other days and closes 
at 10 except on the 17th, when it closes at 7. 

Tickets are obtainable by sending a stamped- 
addressed envelope to W. Birtwistle, 78, Shaw Road, 
Thornham, Rochdale, Lancs., from whom the 100- 
page exhibition catalogue, which includes the time- 
table of lectures, is also obtainable, price 1s 6d. 


BIRTHDAY HONOURS 


Among those whose names appeared in the Birthday 
Honours List are 
C.B. 
W. A. Wolverson, director, External Telecommunications 
Executive, G.P.O 
K.C.M.G. 
Major General L. B. Nicholls, chairman, Cable & Wire- 
less, Ltd 
M.V.O. 
Lt. T. D. Grosset, Royal Navy (Shore Wireless Service) 
C.B.E. 
T. E. Goldup, director of Mullard, Ltd. (see “ Personali- 
ties ”’) 
O.B.E. 
W. E. Cleaver, manager, Cable & Wi-cless Engineering 
School, Porthcurno, Cornwall 
. M. Colebrook, senior principal scientific 
National Laboratory, D.S.LR. (see 
sonalities ” 


F 


officer, 
Physical “Per 
M.B.E. 

F. N. Calver, engineer-in-charge of the Daventry trans 
mitting station, B.B.C 

R. H. J. Cary, senior experimental officer, Radar Research 
Establishment, Malvern 

I. A. Dalgliesh, chief radio officer, British European Air- 
ways. 

R. B, Hosking, signals officer, Ministry of Transport and 
Civil Aviation 

R. D. Lanser, superintendent of radio 
British Overseas Airways Corporation. 

S. H. Lines, general works manager, A. C. Cossor, Ltd 

A. I. F. Simpson, senior engineer, General Electric Com 
pany (see “ Personalities ” 


PERSONALITIES 


Colonel A. H. Read, C.B., O.B.E., who, as announced 
in our May issue, recently retired from the Post Office 
where he was director of Overseas Telecommunications, 


maintenance, 


Cdr. C. M. JACOB K. SHORT 


has taken up an appointment as Telecommunications 
Attaché at the British Embassy in Washington. 


Colonel J. D. Haigh was recently appointed director of 
Electronics Research and Development (Defence) in the 
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Ministry of Supply and promoted acting Brigadier 
He has already served in this directorate (1946-50 
when it was known as the Directorate of Telecommunica- 
tions Research and Development. Since October of last 
year Col. Haigh has been employed on fuze design at the 
Armament Design Establishment, Fort Halstead. 


Group Captain P. Allerston, O.B.E., M.I.E.E., recently 
appointed manager of the new Equipment Servicing 
Department of A. C. Cossor, Ltd., was concerned with the 
inauguration of the original Gee programme during the 
war. From 1946 to 1949 he was Deputy Director of 
Radio Engineering (Air) at the Air Ministry. In his new 
post he will be responsible for the installation and main- 
tenance, both at home and overseas, of Cossor’s airfield 
control radar, Gee ground and airborne equipment and 
other radio and radar gear. 


Commander C. M. Jacob, D.S.C., A.M.LE.E., R.N. 
Ret.), recently appointed deputy technical manager of 
the Marconi International Marine Communication Com- 
pany, specialized in radio and radar during the greater 
part of his naval career, which began in 1923. In 1939 
he was appointed to the Home Fleet as fleet wireless 
officer and fleet radar officer. Since the end of the war 
he has held a number of shore appointments, including 
that of deputy captain-superintendent of the Admiralty 
Signal and Radar Establishment 

K. Short, D.L.( Hons.), A.M.ILE.E., who joined 
Truvox during the war and has been chief engineer since 
1950, has been appointed technical director of the com- 
pany. He studied at Loughborough College for five years, 
receiving a first-class honours diploma, and returned to 
the college for a further year in 1948 

T. E. Goldup, M.I.E.E., who has been a governor of 
the Ministry of Supply’s School of Electronics at Malvern 
since 1949 and chairman of the Board of Governors for 
the past two years, is among the new C.B.E.s. Mr. 
Goldup is a director of Mullard, whom he joined in 1923. 
He was a member of the Radio Research Board of 
D.S.1.R. from 1950 until March this year, and was chair- 
man of the Radio Communication and Electronic 
Engineering Association for )953-54. 

F. M. Colebrook, B.Sc., D.LC., A.C.G.L, who is 
appointed an O.B.E., has been on the staff of the National 
Physical Laboratory, Teddington, since 1920. Since 1949 
he has been officer-in-charge of the Electronics Section, 
prior to which he was deputy superintendent of the Radio 
Division. Mr. Colebrook is on the editorial board of our 
sister journal Wireless Engineer and has been a con- 
tributor to both W.W. and W.E. for the past 30 years. 
He is the author of “Basic Mathematics for Radio 
Students” published from this office 


A. I. F. Simpson, appointed an M.B.E., has been 
engaged in the design of radio equipment in the Coventry 
group of the G.E.C. for the past 19 years. Since the war 
he has been leading teams on various government projects, 
including one on the remote control of aircraft. Towards 
the end of the war he led the engineering team working 
on airborne, multi-channel radio-telephone equipment. 

Joshua Sieger, who has been in the United States since 
the end of 1946, has returned to this country and pro- 
poses to continue his consulting work in radio and elec- 
tronics. From 1930 to 1939 he was with Scophony and 
during the major part of the war was principal technical 
officer at T.R.E. During his stay in America he has 
acted as consultant and directed the research and develop- 
ment of aeronautical radar equipment and television gear 
He was a member of two of the planning committees of 
the National Television Systems Committee, which estab- 
lished principles for a compatible colour system. Mr. 
Sieger’s address is “ Montcalm,” Cliff Drive, Canford 
Cliffs, Bournemouth, Hants. 


Stanley Kelly, whose article on piezoelectric crystals 
is concluded in this issue, has resigned the post of chief 
engineer with Cosmocord, Ltd., and has been appointed 
technical direetor of Thames Industries, Ltd., 143, Cannon 
Street, London, E.C.4, manufacturers of chemical and 
scientific equipment 
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A. W. Montgomery, O.B.E., B.Sc., M.LE.E., joint 
general manager of Standard Telephones and Cables, has 
been elected a Fellow of the American Institute of Radio 
Engineers for his “leadership in radio and telecommuni- 
cation research in England, and his services in the inter- 
national liaison in these fields.” During the war he was 
engaged on the development of this country’s defence 
teleprinter network and communication equipment. 


Fred R. Lesser, formerly overseas sales manager, Good- 
mans Industries, Ltd., is now operating on his own account 
as representative of manufacturers of radio and electronic 
equipment and components. His address is 66, Holland 
Park Avenue, London, W.11 (Tel.: Bayswater 6792). 


IN BRIEF 


Television Licences in the U.K. increased by 51,946 
during April, bringing the total to 3,300,838. The number 
of broadcast receiving licences, including television and 
229,542 for car radio sets, totalled 13,455,061. 

Receiver Oscillator Radiation.—Reports continue to be 
received that oscillation radiation from television receivers 
is causing considerable trouble on some of the v.h.f. bands 
and it is a pity the Admiralty’s lead in regard to naval 
receivers cannot be more widely applied. A rigid require- 
ment is imposed in regard to oscillator radiation from 
both set and aerial, the specified level being less than 
0.1“V/m at one nautical mile. Incidentally, the Rees 
Mace naval set, CAT, described elsewhere in this issue, 
fully complies with this requirement. 


Ships’ Newspapers.—The jubilee of the first regular 
daily newspaper to be published in transatlantic liners was 
celebrated by Ocean Times on June 4th. It was first 
published on R.M.S. Campania in 1904 as the Cunard 
Daily Bulletin. News collated from many sources is sent 
from the London office of the publishers, Wireless Press, 
Ltd., via the Rugby radio station, and similar dispatches 
are sent from New York, 


Television as an advertising medium, and the problems 
facing advertisers using the medium, are dealt with in a 
booklet, “ Advertising by Television,” issued by TV Com- 
mercials, Ltd., of 35, Portland Place, London, W.1. The 
new company will provide advertisers with technical as 
well as programme services for television advertising. 
Among the directors is Richard Meyer, who was from 
1930 to 1940 general manager of the International Broad- 
casting Company, organizers of commercial programmes 
from Radio Normandy and Radio Luxembourg. 


French F.M.—The French broadcasting authority, 
Radiodiffusion et Télévision Frangaises, is to introduce a 
v.h.f. service based on the Stockholm Plan, which pro- 
vides for some 170 French stations in Band II. Regular 
transmissions have been radiated from the new Paris f.m. 
station since the end of March. The 5-kW transmitter, 
with an e.r.p. of 20kW, radiates on 96.1 Mc/s. 


A further step in the plan to improve the coverage of 
the Home Service was taken by the B.B.C. on May 30th 
when the permanent 2-kW transmitter at Barrow-in- 
Furness took over from the 0.5-kW temporary station 
set up some time ago. It radiates on the international 
ommon frequency of 1484kc/s (202.2 metres). 


Television Society.—At the annual general meeting of 
the Television Society on May 27th the following were 
elected to fill the vacancies on the council: C. H. Ban- 
thorpe (Derwent Radio); J. H. Etheridge (Cinema-Tele- 
vision); H. A. Fairhurst (Murphy Radio); and E. A. Wood 
Radio Rentals 


Radio Industries Club membership stood at 841 at the 
end of March—an increase of 47 during the year. The 
new president is C. O. Stanley, managing director of Pye, 
Ltd., and this year’s chairman is R. F. Payne-Gallwey. 

Acknowledgement.—The photograph of the Sir fohn 
Cass—the training vessel of the Navigation Department 
of the Sir John Cass College—reproduced in our last issue 
should have been acknowledged to Motor Boat and 
Yachting 
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Mobile Radio.—The Postmaster-General has set up a 
committee to “examine the practical problems which 
the Television Advisory Committee’s first report [on tele- 
vision] raises in relation to the mobile radio services.” 
The Mobile Radio Committee, as it is called, which is 
under the chairmanship of R. J. P. Harvey (G.P.O.), in- 
cludes two representatives of the Post Office, Ministry of 
Transport and Mobile Radio Users’ Association, and a 
representative of marine users. Capt. L. P. S. Orr, M.P., 
and J. R. Brinkley (Pye Telecommunications) are repre- 
senting the M.R.U.A. One of the Post Office representa- 
tives is C. W. Sowton, who is secretary of the T.A.C. 
Technical Sub-Committee 


EDUCATION AND TRAINING 


Transistor Course.—Dr. G. N. Patchett, head of the 
Department of Electrical Engineering of the Bradford 
Technical College, is giving a course of eight lectures on 
the principles and applications of transistors at the college 
in the autumn. The fee for the eight lectures, which will 
be given on Wednesday evenings from September 29th, 
is £1 10s. Students should have reached the standard of 
the H.N.C. in electrical engineering. 

Radio Recruiting.—A brief outline of the opportunities 
open to those who enter the radio and electronics industry 
and of the qualifications needed is given in “Careers in 
Radio and Electronics,” a 12-page booklet issued by the 
Radio Industry Council. It is for free circulation to 
schools and technical colleges, and is obtainable from the 
R.1.C., 59, Russell Square, London, W.C.1. 

“ Careers in Engineering,” an 18-minute film made by 
the English Electric Company, portrays the training avail- 
able to the three grades of apprentice—craft, student and 
graduate—through the English Electric group of com- 
panies, which includes Marconi’s. The 16-mm sound 
film, which is available on loan to technical colleges, 
schools, etc., covers the various branches of engineering 
including telecommunications and electronics, Further 
details of the company’s apprenticeship schemes are given 
in two booklets entitled “ Earning While Learning ” and 

“Opportunities for University Graduates.” 

Details of Day and Evening Courses in radio, television 
and electronics provided by the Department of Telecom- 
munications Engineering of the Northern Polytechnic, 
London, N.7, are given in the 1954-55 prospectus, which 
is obtainable from the secretary. 


INDUSTRIAL NEWS 


Birmingham’s new Engineering Centre at Stephenson 
Place, which was ones on June 17th, provides a per- 


manent exhibition for the display of engineering equip- 
ment. Kelvin & Hughes (Industrial), Ltd., are showing 
an electronic controller for the regulation of temperature 
in furnaces, dye vats, heat exchangers, etc. 

To facilitate rescue operations in the 111 collieries 
under the jurisdiction of the N.W. Division of the 
National Coal Board, the vehicles used by the mines 
rescue service have been fitted with G.E.C. v.h.f. radio- 
communication equipment. Fixed stations have been 
installed at Boothstown (the headquarters of the service), 
Burnley and Wrexham. 

A chain of Decca stations has been erected in the 
Sahara Desert to assist in a survey of some hundreds of 
square miles for oil. 

Marconi Organization.—G. R. Tyler has been appointed 
manager of the recently-formed Maritime Division of 
Marconi’s W.T. Company. He is succeeded as manager 
of the company’s Central Division by R. H. Deighton. 
Chief engineer of the new division is J. Watt, B.Sc. 
(Hons.), D.C. The company’s Services Equipment 
Division will in future be known as the Radar Division, of 
which H. J. H. Wassell, O.B.E., B.Sc. (Hons.), has been 
appointed chief engineer. 

Among the four cable ships for which Mullard’s Equip- 
ment Division is supplying “ Discovery ” direction-finding 
equipment is the Monarch, being refitted by the Post 
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Office in readiness for the laying of the transatlantic tele 
phone cable. 

Minnesota Mining & Manufacturing Company, whose 
roducts include “Scotch Boy” sound-recording tape, 
ave opened a sales office at 90, Mitchell Street, Glasgow, 

C.1 (Tel.: City 6704), 


EXPORT NEWS 


Colour c.r. tubes are to be manufactured in this country 
by a new company—Sylvania-Thorn Colour Laboratories, 
Ltd.—which has been formed jointly by Sylvania Electric 
Products, Inc., of New York, and Thorn Electrical 
Industries, Ltd., manufacturers of Ferguson receivers. 
Sylvania’s patents and technical know-how will be avail- 
able to the new company 

S.H.F, radio networks, intended for the two-way trans 
mission of 525-line television, are being supplied by 
Standard Telephones & Cables to the Canadian Pacific 
and Canadian National Railways. Five unattended inter 
mediate repeaters will link Montreal and Quebec, and 
three will link Toronto and London. On the latter chain 
two spurs will go to Kitchener and Hamilton. These 
radio links can provide up to seven radio channels in 
each direction, and each of these can be utilized for 
carrying a television channel or 600 telephone channels. 

B.T-H. has received a third contract for mobile fire 
control radar from the U.S. Army European Headquarters 
Command. This contract, valued at £2.02M, brings the 
total value of the three orders to nearly £5M. All the 
equipment is for N.A.T.O. countries 

Marconi-].A.L. Contract.—By combining their manu 
facturing and planning resources, Marconi’s W.T. Com- 
pany and International Aeradio, Ltd., have jointly secured 
a contract from the Syrian Ministry of Defence for the 
planning and equipment of a complete radio communica 
tions network for the Syrian air force. The contract also 
includes v.h.f./d.f. stations and a training school. 


AIDS TO 


Pye v.h.f. radio-telephone installed in a “ Conveyancer"’ 
truck shown at the Mechanical Handling Exhibition. 
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MECHAN 


Precision approach radar equipment, which provides 
un airfield ground controller with visual and three- 
dimensional information (distance, azimuth and elevation 
relating to an approaching aircraft, is being installed by 
Standard Telephones & Cables at the Royal Canadian 
Navy’s airfield at Dartmouth, Nova Scotia. Similar 
equipment ilready in use at two Ministry of Supply 
airfields in the U.K., two air force stations in Holland 
und the international airport at Zurich 


N. American Agency Enquiries.—Manufacturers of 
record changers not already represented in the United 
States are invited by the J. M. Zamoiski Company, 110, 
South Paca Street, Baltimore, Maryland, U.S.A., to send 
them particulars of their products. A.P.M., Ltd., of 15, 
Bacon Street, Moncton, New Brunswick, Canada, wish 
to undertake the distribution of British-made television 
aerial accessories, including masts. (B.o.T. references 
ESB/10817/54, ESB/10807/54). 


Exporting Amateur Gear.—The Export Services Branch 
of the B.o.T. advise us that W. B. Dismukes, of 125; 
Velarde, Albuquerque, New Mexico, U.S.A., would like to 
receive catalogues and price lists of British amateur trans- 
mitting and receiving equipment with a view to acting as 
distributor in New Mexico. Further particulars are avail- 
able from the Branch at Lacon House, Theobalds Road 
London, W.C.1] Ref. ESB/13794/54.) 

British manufacturers of Television Aerials, covering 
the U.S. Channels 2-13 (54-216 Mc/s), and aerial acces- 
sories are invited by C. L. Curren of Atlantic Television 
Distributors, Ltd., 207, Charlotte Street, St. John, New 
Brunswick, Canada, to send him particulars of equipment 
by air mail 


Marconi’s recently shipped to Brazil complete sound 
and vision equipment for a television station in Sao Paulo. 
The installation included four television camera channels, 
a vision mixer and associated equipment 


ICAL 


HANDLING 


CLOSED-CIRCUIT television has a sufficiently promis- 
ing future in the industrial field to warrant the commercial 
introduction of suitable equipment, This, in the form 
shown by Pye at the recent Mechanical Handling Exhibi- 
tion and Convention organized by Mechanical Handling, 
consists of two units. One is a camera unit embodying 
a miniature camera tube measuring 6in x 1 in, operating 
on the photo-conductive as distinct from the photo- 
emissive principle; it is known as a Cathodeon Staticon. 

Focusing of the image is achieved by moving the tube 
and its coil assembly to or from the three-lens turret by 
means of gearing operated by an external knob, 

The camera is entirely self-contained and includes all 
the tube operating circuits, power supply, pulse generators 
for the 405-line or 525/625-line standards (there are two 
models) and a v.h.f. oscillator which can be modulated 
by the picture and pulse signals 

Either a video, or a modulated v.h.f., output can be 
taken from the camera, the former for displaying on the 
companion picture monitor and the latter for feeding into 
one or more normal television receivers as required. Video 
signals can be taken up to 1,000 ft and the rf. signals very 
much further 

rhe picture monitor embodies a 14-in tube with light 
filter and is a precision instrument designed to give a 
very high-quality picture. 

Several of the special types of truck designed for 
mechanical handling of materials and the finished product 
were shown this year fitted with Pye v.h.f. radio telephone 
equipment. The set used is in most cases the “ Reporter ” 
which operates on 6 or 12 volts, gives an output of 1 to 3 
watts according to which part of the 60- to 185-Mc/s 
band it is operating in and employs amplitude modulation. 
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Developments in 


Sound Reproduction 


NEW PRODUCTS 


r 

= who are interested in audio matters and like 
to gain first-hand knowledge of new products by 
discussion with manufacturers have long been 
clamouring for a comprehensive Audio Fair in this 
country. Until this comes about, it is necessary for 
the enthusiast to attend at least three exhibitions, each 
with some restriction either of space or objective, to be 
sure of getting a reasonably broad view of what is new 
in sound reproduction. 

Accordingly, in reporting these exhibitions we 
believe that a single review may be of more service 
than a series of restricted articles on the individual 
exhibitions, and we make no apology for laying the 
emphasis on the equipment rather than on the occa- 
sion on which it was shown. 

Microphones.—A___ directional _pressure-gradient 
moving coil microphone, Type DPA, has been de- 
veloped by Reslosound. It is of all-metal construc- 
tion and employs an aluminium-magnesium alloy dia- 
phragm 0.0005in thick with a self-supporting coil 
working in a 0.02in air gap. Self-damped slit cavities 
provide the requisite phase differences between back 
and front of the diaphragm, and no absorbent material 
is used. A spring-loaded ball joint allows 224 degrees 
of movement from the vertical. 

In the ribbon (Type M8) and moving coil (Type 
M7) microphones recently introduced by Film Indus- 
tries a semi-flexible metal tube gives instant adjust- 
ment to any required position without the necessity 
for clamped joints. The diameter of the ribbon 
microphone is only 14in. 

A new “ pencil” microphone has been developed by 
Lustraphone. This is a miniature moving-coil type 
for speech and is carried on a flexible tube which can 
be fitted to a stand or desk mount It is designed for 
speech with a frequency response from 150c/s to 
10 kc/s +4db The sensitivity referred to 


Above: Cosmocord (Acos) Mic 36 
crystal microphone. 


Left: Film Industries Type M8 ribbon 
microphone. 
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SHOWN AT 


RECENT EXHIBITIONS* 


1V/dyne/cm? is —86db. Another interesting Lus- 
traphone product is a moving-coil microphone insert 
(Type C151/HMF) designed to replace the carbon 
microphone in standard telephone handsets for use in 
v.h.f. communications where reduction of background 
noise is impertant. 

The inexpensive Mic 36 series of crystal micro- 
phones introduced by Cosmocord (Acos) are of attrac- 
tive appearance and can be adapted for stand or desk 
mounting. They have an omni-directional response 
substantially flat from 30 to 7,000c/s with a sensi- 
tivity of —55db referred to 1 volt/dyne/cm’. 

G.E.C. are now supplying an inexpensive counter- 
balanced boom for use with their ribbon microphone. 

Pickups —A diamond stylus is standard in the 
latest moving-coil pickup developed by H. J. Leak. 
The response is claimed to be within +1ldb from 40 
to 20,000cs. On long-playing records the high-fre- 
quency resonance is 21 kc/s +2kc/s and, on the 
shellac, above 27kc/s. The low frequency resonance 
is 20c/s +5c/s. Output is 1lmV per cm/sec recorded 
r.m.s. velocity. Playing weights are 5-6gm on 78 
r.p.m. and 2-3gm on long-playing records. 

A new super-lightweight (Mark II) pickup by 
A. R. Sugden (Connoisseur) works on the moving-iron 
principle and employs a diamond stylus. The mass of 
the armature is only 5 milligrams and the top reso- 
nance on vinylite is in the region of 20-21 kc/s. The 
stylus tip is constrained longitudinally but sufficient 
vertical compliance is provided to overcome pinch 
effect, and to prevent damage if the head is accident- 
ally dropped on the record. 

Goldring, who have for many years specialized in 
the design of electromagnetic pickups, have intro- 
duced a “variable reluctance” (moving iron) turn- 
over head of small size in which exceptionally wide 
gaps reduce non-linearity distortion. The permanent 


Goldring variable reluctance magnetic pickup. 


* Radio and Electronic Component Manufacturers Federation, 
April 6th to 8th; Association of Public Address Engineers, April 28th 
and 29th; British Sound Recording Association, May 22nd and 23rd 
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magnet is placed between the sockets of the cantilever 
styli which form part of the magnetic circuit. The 
coil arrangement cancels any hum picked up from 
uniform external fields. 

The HGP39/1 heads now available for the GP20 
Cosmocord (Acos) pickup are designed to track any 
accelerations which can be cut on commercial records 


BARIUM TITANATE 
ELEMENT 


Acos accelerometer. 


with a playing weight not exceeding 8gm. The sen- 
sitivity of the Rochelle salt crystal element gives an 
output of the order of ! volt on standard and 1/3 
volt on microgroove records. 

A piezoelectric pickup (GCE3) using ceramic 
(barium titanate) elements has been developed by 
Garrard and will be supplied if required for extreme 
tropical conditions. Acos also are actively interested 


in all applications of barium titanite materials and 
have produced a neat accelerometer unit, with this 


substance as the pressure element, for use in ballistics 
research and many other applications. It is capable 
of withstanding and recording accelerations up to at 
least 3,000 g. 

Gramophone Turntables. — The 
record changer will play 10-in and 


latest Plessey 
12-in records 


Garrard Model 30/ transcription motor, 


mixed, and has three turntable speeds. Attention has 
been given to reducing the time of changing, and 
since the unit is designed to take long-playing records, 
a lightweight pickup is fitted. 

For the reproduction of high-quality long-playing 
records a turntable mechanism of more than average 
quality is a necessity, and to meet this demand Collaro 
have introduced the Model 2010 which has a heavy 
turntable and large main bearing. Two types are 
available, one with a pickup arm capable of accom- 
modating records up to 16in diameter. 

The Garrard Model 301 transcription turntable 
has been re-tooled and will be in quantity production 
soon. The main bearing is machined from cast phos- 
phor bronze and is pressure grease lubricated. Spring 
mounting for all controls as well as for the induction 
motor itself has been adopted to ensure that vibration 
is not transmitted to the pickup. An interlock be- 
tween the main switch and speed change control 
ensures that the intermediate friction drive wheel is 
not damaged by excessive slip. Another recent pro- 
duct of Garrard is the Type LRS2 large record 
spindle, designed for use on RC110 and RCI11 record 
changers with 7-in, 45 r.p.m. records with 14-1n centre 
holes. 

The Swiss-made Thorens three-speed motor 
(E53PA) is now available in this country through the 
Lowther Manufacturing Company. 

Amplifiers—Many excellent new high-quality 
amplifiers have made their appearance, usually in 
conjunction with comprehensive tone-control units 
for the various recording characteristics used by 
record manufacturers. 

In the Quad II amplifier made by the Acoustical 
Manufacturing Company, push-button selection of 
four main characteristics is provided, and other 
variants can be obtained by using permutations of 
two or more buttons. In addition, correct impedance 
matching for all types of pickup is obtained by chang- 
ing plug-in units at the back of the unit. The system 
is flexible and will cope with future as well as existing 
developments. 

Provision is made in the control unit of the Leak 
TL/10 amplifier for connection to a tape recorder— 
either for recording or reproduction. This feature is 
in addition to the usual input connections for radio 
and records together with fixed compensating circuits 
for the principal disc recording characteristics and 
variable bass and treble controls. 

Facilities for tape recording and playback are also 
included in the RD Senior amplifier and control unit. 
This amplifier, which is based on the Williamson 
circuit and uses a C-cored output transformer, is rated 
at 15 watts for 0.08 per cent distortion and 20 watts 
for 0.2 per cent. For 15 watts output the input required 
from a microphone is 3mV, from a gramophone 
pickup, 6 to 8mV, and from radio, 40mV. An attrac- 
tive feature is the translucent illuminated control 
panel. 

For public address work and for use in hospitals 
and schools, G.E.C. have developed an “ industrial ” 
radio receiver/amplifier with an output of 15 watts. 
Connections are provided for microphone or gramo- 
phone and separate tone controls are included. There 
is a tuning indicator and a built-in 34in monitoring 
loudspeaker. Another new G.E.C. product is an 
inexpensive 8-10 watt amplifier capable of giving full 
output from a ribbon microphone and with a fader 
control for microphone and radio or gramophone 
inputs, 
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Rogers R.D. Senior amplifier and 
controi unit 


Quad !! quality control unit. 


Trix T635 amplifier for mains or battery. 


Four K'T66 valves in Class AB1 parallel push-pull 
give a rated output of 100 watts in the Grampian 531A 
combined amplifier and pre-amplifier. There are two 
159 microphone inputs, one 0.25M© gramophone and 
one 0.22M® radio input. The Grampian Type MS12 


portable a.c./d.c. amplifier is also new. It gives 12 
watts for 2 per cent distortion and has inputs for a 
moving-coil microphone and a magnetic type pickup. 
The weight is 13]b. 

N.S.R. Manufacturing, Ltd., have introduced a 15- 
watt quality amplifier which is based on many years’ 
experience of p.a. installation work. Compactness and 
reliability have been given priority and the controls 
and inputs have been reduced to the minimum 
essentials. 

Neat workmanship and ready accessibility to com- 
ponents under the chassis are noteworthy features of 
the Trix T635 amplifier, which has been given a speci- 
fication which meets the requirements of the majority 
of sound reinforcement systems. Normally it runs 
from a.c. mains and gives 30 watts output, but it can 
also be run from a 6-volt converter unit, when the 
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N.S.R. 15-watt quality amplifier. 


power output available is 22 watts. The Trix T621 
is a 25 (21) watt mains or battery operated amplifier 
with a somewhat simpler specification, 

Loudspeakers.—Rather more activity than usual 
was evident among loudspeaker manufacturers repre- 
sented at this year’s exhibitions. Plessey have intro- 
duced a high-quality reproducer consisting of a 15in 
low-frequency unit combined with an elliptical h.f. 
unit mounted coaxially on a bridge across the main 
cone—with the major axis vertical to give wide-angle 
distribution of high frequencies in a horizontal plane. 
This particular speaker will be sold through Amplion 
(1932), Ltd. 

The cambric cone introduced by Whiteley Elec- 
trical Radio has proved so successful that it has been 
decided to fit it in their 10in and 12in concentric 
duplex speakers, as well as in many other units in the 
range. A new horn-loaded “tweeter” unit rated at 
15 watts, is now available for use in conjunction with 
W.B., 12, 15 and 18in and similar moving-coil dia- 
phragm types. 

The K6rting electrostatic tweeter (described in the 
March issue, p. 148) is now being supplied by C. T. 
Chapman (Reproducers). Also working on the electro- 
static principle is the Type ES1 tweeter recently 
introduced by Grundig (Great Britain). It is designed 
for frequencies above 5,000c/s, and for inputs up to 
50V (a.c.) with a polarizing voltage of 250. 

A horn-loaded twin-diaphragm moving coil unit 


Plessey |5-in dual high-quality loudspeaker. 


een 


Rola-Celestion rear-protected car radio loudspeaker and (right) Grundig 


ESI electrostatic loudspeaker 


Elac 4in « 7in elliptical loudspeaker and (right) Wharfe- 
dale |2-in Type 12/CS/AL loudspeaker. 


(PM3) with a 21-kilogauss flux density forms the 
basis of the latest Lowther corner reproducer (Type 
TP1). There is no electrical cross-over unit and a 
smooth transition between the loading of the horns at 
front and back of the diaphragm is effected acoustic- 
ally by the design of the rear throat chamber. No 
bass resonance device is used. 

Wharfedale, in addition to their three-speaker 
corner cabinet reproducer, were demonstrating a ver- 
satile single unit Type 12/CS/AL with a wide fre- 
quency range and good power-handling capacity. It 
is fitted with an aluminium voice coil and a cloth 
surround provides an effective termination for the 
edge of the diaphragm. The flux density of the mag- 
net is 17 kilogauss. 

A new high-quality loudspeaker, the “ Victor,” has 
been introduced by Pamphonic Reproducers. It com- 
bines a 15in unit with a 16-kilogauss magnet, 
operating in a vented chamber, with an elliptical high- 
frequency unit mounted to give wide-angle diffusion. 

Many manufacturers are now producing small 
elliptical loudspeakers for television sets and car 
radios where space is restricted. Rola Celestion have 
a circular-diaphragm car-radio speaker with a pro- 
tected back to minimize the possibility of accidental 
finger damage during installation or servicing. This 
combine was also showing an attractive range of 
shallow miniature moving-coil loudspeakers ranging 
from 2} to 5in diameter. The 24in unit has a depth 
of only l}in. 

A new “pressure” driving unit (DC30, rated at 30 
watts, has been developed by Truvox for use in con- 
junction with their exponential horns. Six units are 
combined in the LH100 projector loudspeaker which 
will handle 120 watts over a frequency of 125-7,000 c/s. 

In addition to the omni-directional sound diffuser 
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Right: Sectional 
model of |2-in W.B. 
concentric duplex 
loudspeaker with 
cambric cone. 


(DC/77) Goodmans Industries now make a smaller 
version (CD/66) with an overall diameter of I2 in and 
a 6in unit rated at 6 watts peak. 

Richard Allan, hitherto known for their cabinet 
extension loudspeakers, have now entered the set 
manufacturers loudspeaker market with 5-in (6,000 
line) and 10-in (8,000 and 10,000 line) dustproof and 
tropicalized units. 

Tape Recorders.—In the Grundig TK9 recorder, 
which is smaller and lighter than the 700L“ Reporter,” 
separate fixed heads are used for top and bottom half- 
tracks, The tape drive is reversible, and, in conjunc- 
tion with switching of the heads, enables both tracks 
to be fully recorded without changing over the spools. 
With 850-ft of tape the playing time at 3j in/sec is 
90 minutes with one break. An automatic brake stops 
the tape at the end of each track. 

The professional magnetic recording equipment 
made by Leevers-Rich, and used by many of the lead- 
ing film companies, can be obtained for a.c. mains 
operation as well as for use with batteries, and the 
Model D will accommodate spools of the N.A.B. or 
European standard types up to 1l}in in diameter. 
Detail improvements have been made in the amplifier 
layout, and the chassis can be hinged forward to give 
more ready access to the underside. There is a separate 
monitoring head, amplifier and loudspeaker, and in the 
Type A21B unit a built-in 1 kc/s oscillator and level 
meter are included for routine checking of optimum 
bias, amplifier gain and signal/noise ratio. 

The tape mechanism used in M.S.S, recorders is 
now available separately as a unit (Model X). In addi- 
tion to the normal functions of recording, replay, fast 
forward and fast rewind, the control knob has a fifth 
“cueing ” position which simultaneously energizes the 
wind and re-wind motors to hold the tape at any pre- 
determined place. M.S.S. are now producing their 
own tape and are paying special attention to the pro- 
duction of a highly finished working surface, for low 
background noise and reduced wear on the heads. 

A new 7-in plastic tape spool for “ Scotch Boy ” tape 
has been introduced by Minnesota Mining and Manu- 
facturing Co., with a 24-in hub for quicker re-winding 
and with improved tape anchorage slots. 
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The “gear lever”-controlled tape mechanism used 
in the Simon Model SP/1 portable recorder is now 
available as a separate unit. An interesting detail is the 
use of parallel-action push rods for actuating the tape 
pressure pads. 

The design of the “Soundmirror” (Thermionic 
Products Model TP445), has been extensively revised 
and now includes twin tracks and alternative tape speeds 
of 3} and 7} in/sec. A separate mixer unit for two 
microphones, radio and crystal pickup is available. The 
new “Diplomat” office recording machine, like the 
earlier “Recordon” makes use of flexible magnetic 
coated discs. It is fitted with a built-in loudspeaker, 
but the microphone can also be used for low-level 
playback. Facilities are included for using the ampli- 
fier as part of an “intercom” system. 


Wright and a 


Type YD/BF/2 tape 
recorder. 


Leevers-Rich Mode! D professional 
magnetic recorder. 
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Wright and Weaire demonstrated the many forms in 
which their tape deck can be used for entertainment 
or research. A new version of the domestic model will 
be supplied with Noval valves and will be known as 
Model 2AN. The scientific and industrial Model YD 
has been completely redesigned in a more convenient 
and compact form and will be known as Model 
YD/BF/2. 

Truvox gave a comprehensive display of the many 
portable recorders making use of their Mark III tape 
deck, and were also showing a neat “radio jack” in- 
corporating a two-station tuner unit and germanium 
rectifier, which, under favourable conditions, enables 
broadcast programmes to be received by any audio 
amplifier fitted with a standard Post Office type input 
jack. 


Thermionic Products *‘ Diplomat '’ office recorder. 


Underside of Simon tape recorder 
unit. 


Truvox ‘‘radio ack” 
broadcast receiver. 


Simplified Radio 


Teleprinter Terminal 


A NEW frequency-shift, dual-diversity, receiving 
equipment (generally called a terminal) has been intro- 
duced by International Aeradio for operating tele- 
printers over radio-communication circuits where a 
certain amount of manual control is acceptable. It 
should fill the need for a relatively simple installation 
for receiving meterological radio reports, press radio 
broadcasts and for point-to-point radio traffic not 
wholly automatic in operation. 

The normal Type “A” terminal can be operated by 
switch selection on any one of five pre-set crystal- 
controlled radio channels in the band 3 to 20 Mc/s. 
Based on the IAL /Plessey “ Radprint” equipment, it 
consists of two double superheterodyne receivers 
working in diversity with the first, or pre-selector as 
it is called, giving an output on 2.1 Mc/s which is 
converted to 455 kc/s in the main receiver for ampli- 
fication and demodulation. 

The output from the two main receivers, which is 
in the form of an af. signal, is fed into an electronic 
diversity switch which selects the better of the two 
signals and completely rejects the weaker. The final 
amplifier gives an output sufficient to operate three 
teleprinters. A schematic drawing showing the 


METAL 


OUR report of the R.E.C.M.F. Exhibition (May issue) 
may have given a somewhat misleading impression about 
metallic film resistors. A sharp distinction should have 
been drawn between the metallic oxide type, like those 
that were shown by the Ministry of Supply, and the true 
metallic film 

On the face of it, the metallic film offers many attrac 
tions, especially in the matter of stability and low noise 
Resistors consisting of metallic films deposited on glass 
rods were in fact made commercially in the 1920s, but the 
technique then in use did not lend itself to the production 
of high ohmic values. A new method, described in British 
Patent No. 689,795, is used by Painton and Company in 
the manufacture, under the trade name of “ Metlohm,” of 
true metallic film resistors in values up to 400,000 ohms. 

The manufacturing process consists, briefly, in coating 
a glass base with an extremely thin layer of a platinum- 
gold solution, firing to bond the metal firmly to the glass 
and burn away the unwanted ingredients in the solution, 
and then scribe the coated surface by a photo-etching 
process to produce a long, thin ribbon-like track. 

The actual elements are cut from the parent sheet and 
for the 4-watt range (MF104) measure 1 in x $in x 7, in 
A typical element, fitted with end-connecting wires, has 
the appearance shown in the drawing. For protection the 
resistors are given an overall coating of Silicone lacquer. 

Resistance values range from 25 to 400,000 ohms with 


A typical etched pattern used on the new metal film resistors 
made by Painton. 
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FILM 


Schematic arrangement of the International Aeradio Type 
“A’’ dual-diversity teleprinter receiver. 


arrangement of the main items of the equipment is 
reproduced here 

A feature of the electronic switch is that the change- 
over from one receiver to the other is effected so 
quickly that the “mark” signal might be received on 
one and the “space” on the other without interrup- 
tio or distortion of the printed message. 

All the equipment is assembled in a modern 19-in 
rack-type cabinet standing 3 ft high and fitted with a 
hinged door at the front. The whole is fully 
tropicalized 


RESISTORS 


tolerances of 1 to 2 and a positive temperature 
coefficient of 0.025 to 0.027 per deg C. Over the 
normal audio range the noise level is said to be better 
than 0.05 «V per applied volt d.c. The shelf-life is good 
1s after 12 months’ storage the resistance change is less 
than 0.2 
An }-watt range 

measuring 4in x }in» 
paration 


MF103) with 
dyin only is 


resistance elements 
in course of pre- 


Address Quality 


THE Association of Public Address Engineers held 
its fifth annual luncheon and exhibition in London 
recently, at which the principal speakers were A. E. 
Mason of the B.B.C., L. W. Murkham, the president, 
and A. E. Buchan, the immediate past president. Mr. 
Buchan paid tribute to the standards of quality estab- 
lished by the B.B.C. over the past 25 years, and drew 
attention to the increasing public appreciation of high 
quality of reproduction in sound reinforcing systems. In 
his opinion the time had come for the establishment of 
standards of quality among responsible p.a. engineers; 
those who ignored this trend would find themselves left 
by the wayside. Mr. Murkham entered a strong plea for 
more active participation by users of p.a. equipment in 
the work of the Association, which had so far fallen 
principally on the manufacturer and founder members. 

The exhibition, which was well attended, showed the 
products of seventeen firms, and details of some of the 
items of interest are included in the report on another 
page of this issue. Demonstrations of equipment were a 
much-appreciated feature of the exhibition. 

After the luncheon, the annual general meeting was 
held, at which J. F. Doust was elected president for the 
coming year. 
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RIMAR 


VALVES 


Rigid control of production processes, a 
ready acceptance of improved manufacturing tech- 
niques, and continual vigilance in the analysis and 
selection of raw materials ensure that every 
BRIMAR valve will do its job more efficiently . . . 

Mine jj more reliably. 

t Alve Mh /, Modern manufacturing methods backed by an inten- 
: sive research and development organisation enable 
BRIMAR to anticipate and meet the changing demands 
of the radio and electronic industries. There is 
bound to be a BRIMAR valve to exactly meet YOUR 

specification. ; 
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changer and is widely used in modern 
TV receivers, VHF and UHF com- 


munications equipment. it is also 
frequently employed in industrial 
lo equipment, computors, navigational 
rids and test equipment. 
, i 
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with improved performance 
Stondard Tilelbei aad Cables Limited 
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GRYSTAL MICROPHONE... 
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MODEL Nos. 


| 

This new ACOS microphone has all the signs of 
Microphone without switch and i 

| 


being a “winner”. It is a very handsome instrument 
with table stand MIC 36.3 


Microphone with switch and table 


stand Mic 36-4 
Microphone without switch and 


with floor stand adaptor MIC 36-5 | 


and its performance matches its looks. The die 


pick-up field that may be considered as omni- 


Microphone with switch and floor directional. Alternative models, with or without 
stand adaptor - MIC 36-6 

All models are suitable for hand | 
use. 


switch are available with suitable adaptors for floor 


| 

| 

| 

| : i 

' cast microphone insert has a high sensitivity with a 
| 

| 

| 

' 


or table stands. 


SPECIFICATION 


Output level: — 55 db. ref. 1 volt/dyne/em?. 

Nominal capacity: ‘oozmfd 

Omni-directional frequency response : Substantially flat from 30~7,000 c/s. 

Recommended load resistance : Not less than 1 megohm dependent on the low frequency response required. 


always well ahead 
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Retail Price in Gt. Britain 
Models without switch - - - £3-3 
Models with switch . . - £3-8 
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ACOS devices are protected by patents ,patent applications and registered 
designs in Great Britain ind abroad. 
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Some of the Engineering Problems 


in International Exchanges 


By J. TREEBY DICKINSON* 


|. may be asked, what is the object of the present 
series of experimental television exchanges between 
eight countries organized by the European Broadcast- 
ing Union? First, to seek to determine, under reason- 
ably representative operational conditions, the 
practical difficulties to be overcome, to establish a 
code of good engineering practice and to test draft 
specifications for the technical performances of the 
different kinds of links. It is also providing an oppor- 
tunity for the concentrated training of operators and 
for enabling the officials responsible for programme 
production and presentation to obtain first-hand 
knowledge of the potentialities and limitations of the 
system. 

There are, in effect, three phases in the develop- 
ment of a European television network. The first, 
the linking of countries by temporary and often trans- 
portable radio links provided by the television 
authorities and set up for each individual operation; 
the second, when permanent interconnections between 
neighbouring countries are provided by the tele- 
communications administrations of the countries 
concerned; and the third, when each country has 
adequate facilities for the transit of exchange pro- 
grammes over circuits quite separate from those pro- 
vided for distributing its own domestic television 
programmes. 

At present the establishment of a single vision 
channel across Western Europe involves the tem- 
porary installation of a very large quantity of equip- 
ment, often in locations which are difficult of access, 
and this material has in general to be temporarily 
released from its normal assignments. 

The planning engineers would have preferred to 
carry out these tests in camera, but the very high costs 
involved and the necessity of diverting staff and 
equipment from normal programme _ operations 
virtually made it essential to broadcast the pro- 
grammes relayed, and, in general, they are being 
transmitted by all the eight participating countries. 

The operation is probably unique in the field of 
broadcasting for the amount of international col- 
laboration which went into its organization. It has 
involved not only the television engineers and pro- 
gramme officials from the broadcasting organizations 
of the eight countries but also engineers of the 
national telecommunications administrations who 
were required to provide extremely elaborate tele- 
phone facilities for carrying the sound components 
of the programmes, for the norma! engineering control 
and for programme and engincering co-ordination 


* European Broadcasting Union. 
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The paraboloid for the normal link with Paris can be seen 
at the top of the tower of the Lille town hall, which also 
houses the international co-ordination centres. The tower 
also carries the paraboloids for the links with Cassel (for 
London) and Flobecq (for Brussels). 


purposes. One technical principle adopted was that, 
where a radio-link crosses an international frontier, 
the whole link, including both the transmitter and 
the receiver, should be the responsibility of one of 
the countries. Either the transmitter or the receiver 
would accordingly have to be installed and, in many 
cases, manned in a foreign country. 

There are, in effect, three television networks in 
Europe:—The B.B.C. network of nine stations, 
operating on 405 lines; the composite chain consisting 
of four 819-line stations in France, two 625-line sta- 
tions in Holland and two in Belgiumt; and the 625- 
line network comprising 16 transmitting stations in 
Germany, two in Switzerland, nine in Italy and one 
in Denmark. 

The ultimate object is to have available technical 
facilities for relaying television programmes from any 
one of the countries to any other, tut the object of 
the present series of exchanges is to determine the 
practicability of connecting up the existing national 
networks into a single entity, so that a television pro- 
gramme originating in any one of the countries could 
be radiated simultaneously in all the eight countries. 

The problem in its simplest terms was to decide 
upon the most expedient means of interconnecting 
the countries and the most appropriate locations for 


+ The two Belgian stations use modified versions of the French 
819-line system and of the so-called “ European” 625-line system. 
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the equipment necessary for the conversion of the 
signals from one system to another. From the ex- 
perience gained, it is hoped to prepare operating 
procedure and suitable performance specifications, 
applicable at any rate to the extremely heterogeneous 
circuits which will have to be used until permanent 
wide-band international interconnections are provided 
by the telephone administrations. 

From the sketch map it will be seen that, in effect, 
England has to be connected to the Dutch-Belgian- 
French group and that group to the German network, 
which itself has to be connected in the north to Den- 
mark and in the south to Switzerland and Italy. 
Moreover, each of these connections has to be 
two-way. 

On the fifth floor of the campanile of the Town Hall 
at Lille, the Radiodiffusion-Télévision Francaise has 
temporarily converted its only large television studio 
in Lille into two International Co-ordination Centres, 
one for the programme and presentation aspects, the 
other for engineering matters. The Technical Co- 
ordination Centre is equipped with picture monitors 
for the three different standards, waveform monitors 
and the like, together with direct telephone circuits 
to the Technical Control Centres in each of the 
eight countries, with a direct teleprinter service for 
exchanging reports and other information. 

As the equipment available was all extremely diverse 
in design and performance and as there was very little 
accumulated experience upon which to draw, it was 
necessary to prepare first of all a provisional perform- 
ance specification for this operation. This would, it 
was hoped, be adequate to ensure the transmission of 
acceptable pictures, but would at the same time not 
be beyond the capabilities of the large number of 
different links in tandem. The main requirements de- 
cided upon (principally from B.B.C. recommenda- 
tions) included : — 

Video pass-band.—The upper frequency response 
should be such that the time of rise, measured at any 
point of handing over responsibility, for a square 
wavefront amplitude representing peak white, does 
not exceed 0.3 microseconds, counted from 10 per cent 
to 90 per cent of the final amplitude. 


Random noise.—Should not exceed 50 per cent of 
the sync. pulse amplitude. 


Hum.—Should not exceed 15 per cent of the sync 
pulse amplitude, 
Synchronization amplitude variation with picture 


content.—Variation should not exceed +10 per cent 
of synchronization amplitude, between white and black 
pictures, 

Suppression periods.—The post-synchronization 
suppression period should be at least 5 microseconds. 
The tilt should not exceed +10 per cent synchroniza- 
tion amplitude. 


WHITE LEVEL -——- 


VARIATION 
BLACK LEVEL 


eam 


Standardized test signals used during the experiment. 


SUPPRESSION LEVEL ~ 
SYNC LEVEL — 
A (LONG PULSE) 


Overshoot.—Should not exceed 20 per cent of syn- 
chronization amplitude. 

Gradation.—Should be linear within 30 per cent, 
measured as the difference between the slope at any 
point on the reproduced saw-tooth signal, and the 
slope of the straight line joining its extremities. 

Pattern interference.—Should not be worse than 

40 db in the lower half of the video spectrum or 

30 db in the upper half. 

Picture black level.—There should be a difference 
of at least 5 per cent of the synchronization amplitude 
between the picture black level and the suppression 
level, to allow deformed sync. pulses to be removed 
completely without risk of mutilating the picture 
signals, where it is necessary to provide entirely new 
sync. pulses to render the signals suitable for onward 
transmission. To permit these parameters to be ob- 
served and measured with the minimum of difficulty, 
the following three standardized test signals were 
used (see diagram). 

Test Signal A.—This is a flat-topped pulse of the 
full length of the line, repeating at line frequency. 
After remaining at full-white amplitude for a minute 
or two, it is slowly reduced to picture black-level, 
where it also remains a little while. It is used to 
show up any change of synchronization amplitude 
with varying picture content, and also to measure the 
overshoot noise and interference. 

Test Signal B.—This consists of one or more 
narrow pulses of full-white amplitude. It is used to 
show up the time of rise, the overshoot and the differ- 
ence between picture-black and suppression levels. 

Test Signal C.—This is a saw-tooth of full-line 
length rising uniformly from picture black-level to 
full-white level and is used to indicate the linearity 
of gradation. 

In addition to these signals, test patterns of various 
kinds incorporating gratings for assessing the trans- 
mitted definition are used, together, of course, with 
“live” camera shots and films. 

The problems on the sound side are too various 
to be discussed here, especially as they are organiza- 
tional and programme problems rather than engineer- 
ing ones. 

Few of the engineers were quite prepared for the 
very satisfactory pictures which were transmitted from 
Rome and Montreaux to all the other countries on 
6th June, the day when the series of programmes 
opened, though there were temporary breakdowns. 
The last few minutes of the transmission from the 
Vatican were marred by picture jumping caused by 
surges on the supply mains at Milan, which was then 
experiencing a severe thunderstorm. 

It is, at the time of writing, too early to make any 
prediction, but it seems justifiable to say that, apart 


B (SHORT PuLse) C (saw-TooTH) 


More than one short pulse (8) may occur during the line period. 
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from unreliability due to the absence of reserve 
equipment on the various links, the transmission 
problem appears soluble along the lines that we have 
adopted. The weak points are certainly the standards 
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converters. The results that they are giving, however, 
justify the view that normal development will in due 
course enable results to be obtained of a quality 
acceptable to the great majority of viewers. 
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Television I.F. 


Inquiry 


Aspects of Receiver Design in Various Countries 


By G. H. RUSSELL, Assoc.Brit.1.R.E. 


3 December, 1952, a questionnaire on television 
receiver problems was sent to manufacturers’ 
organizations in a number of countries by the 
European Broadcasting Union’s technical centre. 
Replies were received from Belgium, Denmark, 
France, Germany, Holland, Italy, Sweden, Switzer- 
land, the United Kingdom and the United States of 
America at various dates during 1953 and 1954, These 
replies are given in a document recently published by 
the E.B.U.* This report deals mainly with intermediate 
frequency problems but also includes some interesting 
information on other aspects of receiver design in the 
various countries. The object of the questionnaire was 
to ascertain whether any measure of international 
agreement could be obtained on specific technical 
points, and on the basis of this inquiry the E.B.U. 
evidently intends to pursue this admirable objective. 

On the subject of choosing intermediate frequencies, 
six major causes of interference were listed: second 
channel, i.f. breakthrough, oscillator second harmonic, 
if. harmonics, oscillator radiation from a nearby 
receiver, and harmonics of Band I transmitters appear- 
ing on Band III. Respondents were asked to say which 
of these they considered most important, and why. 
Each country was also required to give intermediate 
frequencies in general use and those that will be in 
general use in the near future, indication to be given 
in each case of whether the oscillator frequency is, or 
will be, above or below the signal frequency. ‘The 
replies to these last questions are given in the table. 


Local Conditions 


The replies on the question of interference are, as 
one would expect, very much conditioned by local 
considerations. For example, whereas Belgium, Den- 
mark, Germany, Holland and the U.S.A. consider 
second channel interference as the most important, 
Italy places it about third on the list, claiming that the 
disposition of her transmitters effects a considerable 
alleviation of this problem, On the other hand, Italy 
is very worried about the effects of the harmonics of 
the f.m, sound broadcasting stations. Another example 
of local thinking occurs over the question of i.f. break- 
through, considered to be the most important source 
of interference in Sweden and the U.K. but the least 
important in Holland. The reason for Sweden’s fears 
is that public-services transmitters operate in the 
recommended i.f. bands. France is very pessimistic 
about the whole problem of interference, stating, quite 
correctly, that no if. will give complete immunity and 
that the solution lies in that elusive talisman, inter- 


* Document Tech. 3062. “ Enquéte de 1'U.E.R. sur le choix 


des fréquences intermédiaires dans les récepteurs de télévision (et 
questions connexes). Not available to the general public. 
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national agreement. No opinions are expressed on the 
relative importance of the six sources of interference 
listed. There is a private contribution to the docu- 
ment from Britain and in this the analysis of the 
problem and the conclusions reached are similar to 
those published in Wireless World recently.* One of 
the more surprising results obtained from an examina- 
tion of the answers is that oscillator radiation is con- 
sidered of so little importance. No one, except the 
U.K., places it higher than fourth in importance, the 
majority rating it as fifth or sixth. 

Some information is given on oscillator radiation in 
America and this country. The limits proposed by 
R.E.T.M.A. (Radio, Electronic and Television Manu- 
facturers’ Association) in the U.S.A. are 50u4V/metre 
at a distance of 30 metres from the receiver for Band I. 
The corresponding figure for Band III is 150«V/ 
metre. Elsewhere in America, a figure of 154V/metre 
has been proposed as both desirable and practicable. 
The B.R.E.M.A. limits are also quoted. To show how 
far the industry is from achieving these limits, results 
of measurements of receivers are given. Receivers 
measured in America at various periods in 1950, 1952 
and 1953 gave between 63 and 762“V/metre at a 
distance of 30 metres from the receivers on Bands II 
and III. A British receiver is quoted as having given 
890uV/metre at a distance of 10 metres from the 
receiver instead of the recommended 20”V/metre. 
The American manufacturers, having placed oscillator 
radiation as fourth in order of importance, evidently 
do not see eye to eye with the F.C.C., as that body 
considers the radiation problem so serious that they 
have threatened legislation if manufacturers do not 
conform to the recommended limits. 

It is only to be expected that at u.h-f. all forms of 
interference are intensified owing to the difficulty’ of 
providing adequate pre-selection at these frequencies. 
Representative oscillator radiation figures lie between 
512 and 2,840 “V/metre at a distance of 30 metres 
from the receiver at frequencies between 375 and 
810 Mc/s. The difficulties at u.h.f. of providing 
adequate protection at the receiver against interference 
have been recognized in the U.S.A. and a solution has 
been adopted which provides protection by 
frequency. allocation. It is based upon the standard 
if. (41.25 and 45.75 Mc/s sound and vision carriers 
respectively) and a standard channel separation of 
6 Mc/s. This frequency allocation system operates as 
follows : 

(a) Protection against oscillator radiation: trans- 
mitters 7 channels apart (42 Mc/s) must be separated 
by at least 60 miles. 

(b) Protection against second channel interference 


* “Two-band Television Receivers,” by G. H. Russell, April, 1954. 
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‘sound and vision); transmitters 14 and 15 channels 
apart (84 and 90 Mc/s) must be separated by at least 
60 and 75 miles respectively. 

(c) Protection against if. beat interference: trans- 
mitters 8 channels apart (48 Mc/s) must be separated 
by at least 20 miles. 

(d) Protection against intermodulation interference : 

transmitters 6 channels apart (36Mc/s) must be 
separated by at least 20 miles. 
I.F. beat interference refers to a situation where two 
signals beat together to produce an interfering signal 
whose frequency is equal, or close to, that of the inter- 
mediate frequency. For the parameters chosen this 
can occur with transmitters 7 or 8 channels apart. 
The former was covered in (a). Intermodulation in- 
terference occurs when two signals beat together to 
produce an interfering signal whose frequency is 
equal or close to that of the signal being received. 


Systems in Use 


It may not be generally realized that five television 
systems exist in western Europe to-day. First of all 
there is our own 405-line system. Next comes the 
C.C.L.R. system, used by all the countries of western 
Europe which have television except Belgium, France 
and ourselves. This operates with 625 lines, negative 


picture modulation, f.m. sound, 5.5-Mc/s spacing be- 
tween sound and vision carriers and 7-Mc/s channel 
width. Then there is the French system, operating 
with 819 lines, positive modulation, a.m. sound, 11.15- 
Mc/s spacing between sound and vision carriers and 
14-Mc/s channel width. Lastly comes Belgium with 
two systems: a French service which operates with 
819 lines and a Flemish service with 625 lines, both 
with positive modulation, a.m. sound, 5.5-Mc/s 
spacing between sound and vision carriers and 7-Mc/s 
channel width. A further complication lies in the 
fact that in the French system the relative positions 
of the sound and vision carriers are inverted as com- 
pared with the C.C.I.R. and Belgian systems. 

This poses some rather pretty problems in the 
frontier regions of Europe and particularly in Bel- 
gium where, depending upon the geographical loca- 
tion, it is possible to receive alternative programmes 
from France, Germany or Holland. A demand for 
multi-standard receivers evidently exists in all these 
countries, but not in those which are separated from 
countries using other systems by long distance or by 
mountainous terrain. The provision of a multi- 
standard receiver may testify to man’s ingenuity, if 
not to his gocd sense, but the reader can judge for 
himself. Here are some of the replies, summarized, 
which were received in answer to the part of the 


Table of intermediate frequencies in current use and those that it is expected will be in general use in 
the near future. 


Intermediate Frequencies In 
Current Us 


Future Intermediate 
e Frequencies 


Vision i.f. 
(Mc/s) 


Country 
(Mc/s) 


Sound i.f. 


Position of 
Sound i.f. Osc. 
(Mc/s) relative to 
Signal 
Frequency 


Position of 
Osc. Vision i.f. 
relative to (Mc/s) 
Signal 
Frequency 


Belgium 41.75 


25.5 


Above and 
below 


Denmark Below 25 
41.75 


39.75 


Above 


Above 39.75 34,25 


France sa a ys 80 
40 
66 
24 


» Sound i.f. lower than vision if. 


» Sound i.f. higher than vision i.f. 


Germany About 25 


Above 38.9 33.4 


Holland 23.5 


Above 33.4 


25.75 
45.75 


Italy 


Above 


Above 40.25 


Sweden 23.5 


Above 
Above 


Switzerland 


United Kingdom 


Below 
Above 
Above 


25.75—26.4 | 21.25—21.8 


45.75 41.25 


Above 
Above 


WIRELESS WorLD, JuLY 1954 


questionnaire concerned with 


performance. 


receiver design and 


Belgium.—Nine-channel receivers are being manufactured 
capable of operating on four systems. A 12-position tuner 
is fitted but only nine positions are actually used. The tuner 
is provided with a fine tuning control. The wavechange 
switch automatically selects the system appropriate to the 
station being received; e.g., for German stations the receiver 
is automatically switched to negative picture modulation and 
fm. sound, Only the line frequency is controlled indepen- 
dently. This must be so because Belgian transmitters are 
arranged to work with either line frequency in the event of 
relayed programmes It is not clear how the differences in 
bandwidth requirements between the French systems and the 
rest are brought about, but it is mentioned that one Belgian 
manufacturer fits an extra switch which varies the if. pass 
band from 5.5 to 11.15 Mc/s. Sensitivity is 10-15 »V for 
Band I and 20-50 »V for Band III. Input impedance is 75°). 


Denmark.—-In practice, there are no receivers available 
capable of receiving all the C.C.LR. channels, but 50 per cent 
of Danish receivers are fitted with a turret tuner in which 
it is a fairly simple operation to insert coils corresponding to 
any of the channels. The majority of the other receivers in 
use are of the single-channel variety with space provided for 
a similar tuner The insertion of new coils into an existing 
turret costs two to five per cent the initial cost of the 
receiver, and the fitting of a tuning unit 10 to 20 per cent. 
In either case it is necessary to return the receiver to the 
dealer or the manufacturer for the work to be carried out. 
It appears that the majority of customers prefer the single- 
channel receiver once they know that they can have the tuner 
fitted if required. One “ straight” receiver was being made 
in Denmark in 1952: all others are superheterodynes with r-f. 
stages. The sensitivity of the single-channel receiver is 
200-300 »V and the multi-channel 30-75 «V. Most aerials are 


of the two-element variety with 70-2 coaxial feeder. 


France.—As at preseat only a one-programme television 
network is visualized for the whole of France, French manu- 
facturers consider that the most useful receiver would be 
single-channel with easily interchangeable coil-deck. If the 
customer moves to an area which is served by a different 
transmitter from that to which the receiver is tuned, the coil- 
deck can be changed in his home at an estimated cost of five 
per cent of the original cost of the receiver. Although it is 
possible that at some time in the future a second programme 
may be available, the public do not appear to be unduly 
worried about the prospect. For the frontier regions it has 
been suggested that a receiver similar to the Belgian might 
be an answer, but the matter is still under consideration 
In the meantime, a receiver has been built for the Strasbourg 
region (where it is possible to receive German programmes) 
which employs two separate if. amplifier chains; one using 
37.6 and 26.45 Mc/s for vision and sound, the other with 
28.5 and 23 Mc/s The inversion of the vision and sound 
carriers is presumably carried out by placing the oscillator 
above or below the carrier frequency. One or two r.f. stages 
are employed and a fine tuning control is provided on all 
receivers. Proposed sensitivities are, for Band III, better 
than 500«V for “standard” receivers and better than 50V 
for “fringe” receivers (750 input impedance), These figures 
are quoted for 10V peak-to-peak output at the tube when 
the signal is 30 per cent sine-wave modulated. Sensitivity 
requirements for Band I have yet to be determined. 


Germany.-—All receivers except one are multi-channel. All 
employ an r.f. stage and a fine tuning control. The majority 
are switch tuned Some receivers are made for Band III 
only, but can be converted to Band I if returned to the 
factory. No provision is made for other systems of trans- 
mission, and it is not made clear whether a demand for such 
receivers exists. Average sensitivity for 30db signal-to-noise 
ratio is 200-500“V. Input impedance is 2400, The standard 
acrial is a half-wave folded dipole with reflector and director 


Holland.—Receivers actually on the market are of two 
types: a four-channel version for Band I only and a 10- 
channel version for Bands I and III. All have a tuned r.f 
stage, and continuous tuning is provided in conjunction with 
a turret switch. Sensitivity figures are given for “ regional” 
and “sensitive” models as follows: 500 «V on Band I and 
650 «V on Band III for the first, and 50 »«V on Band I and 
100 »V on Band III for the second. It is proposed to improve 
the sensitivity of the “ sensitive receiver in the future to 
15 «V for Band I and 25 #V for Band III. 


Italy.—Receivers being made in Italy operate on five 
channels between 61 and 216 Mc/s. It is possible that when 
the final disposition of Italian transmitters is known, single- 
channel receivers will be made on a limited scale for certain 
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areas. Most receivers are superheterodynes with r.f. stage, 
switch tuning and fine oscillator tuning control. Sensitivity 
figures are quoted for 20 db signal-to-noise ratio and 20V 
peak-to-peak at the tube as follows: 150-200 «V for Band I 
and 250-350 «V for Band III. Input impedance is 300°. 
Nearly all receivers use the intercarrier-sound system. 


Sweden.—As the Swedish television service is still experi- 
mental practically no receivers of Swedish manufacture exist. 
Imported models have a 10-channel tuner This is another 
country for which only one programme is visualized. Never- 
theless, it is felt that many receivers will require at least two 
channels, as it may be possible in certain areas to receive 
foreign programmes; e.g., in the south from Denmark. To 
combat oscillator radiation an r.f. amplifier is considered 
necessary, even on a simple receiver. It expected that the 
following will be the sensitivity requirements. Single-channel 
receivers: 200 »V for Band I and 500 «V for Band III. 
Tunable receivers: 30-60 «V for Band I and 50-100 »V for 
Band III. These figures are for 3V output at the tube when 
the signal is modulated 30 per cent. Owing to the existence 
of large numbers of blocks of flats in the towns communal 
aerials will be largely used. It is intended to provide high- 
power transmitters for densely populated areas to permit the 
use of indoor aerials. Communal aerials erected on adjacent 
high ground are recommended for remote villages. 


Switzerland.—The Swiss television service was still in the 
experimental stage when the replies to the questionnaire were 
sent. These are, therefore, rather in the nature of recom- 
mendations than an expression of fact or opinion. It is ex- 
pected that single and multi-channel receivers will be in equal 
demand. Recommended aerials are similar to those in use 
in Germany, except that 600 unbalanced feeder is given as 
an alternative to 2400 balanced. 


U.S.A.—All v.h.f. receivers have 12-channel tuners. Most 
employ switched channels as this is the method of tuning 
preferred by Americans. During the first six months of 1953, 
15 per cent of all receivers manufactured had a u.h.f. band 
By the end of the year this type of receiver had reached 40 
per cent of total production. Two methods of u.h.f. opera- 
tion are in use One uses a tuner which converts directly 
to the receiver i.f.; the other has a converter which turns 
the receiver into a double superheterodyne, one of the v.h.f 
channels being used as the first if A large number of 
receivers are being used with separate tuners or converters 
which cost between $10 and $50 Iwo methods of u.h.f 
tuning are in use. One employs a turret switch with a fixed 
number of positions; the other is a continuous tuning system 
With the turret switch method, channels can be changed by 
changing the coils—an operation that can be carried out in the 
customer’s home without the use of a soldering iron As 
there are 70 u.h.f. channels, continuous tuning systems are 
favoured by the manufacturer, if not by the customer. 
amplifiers are always used at v-.h.f. but rarely at u.h.f. Most 
receivers have a sensitivity of 70 “«V; the u.hf. figure is a 
little higher than this. At this level noise is perceptible, but 
the picture is considered acceptable. The majority of the 
receivers are used with indoor aerials or with single-element 
dipole aerials mounted on the roof or in the attic. In fringe 
areas folded dipole aerials with reflectors mounted at a height 
of 50-100ft are usual 


The French reply also contains some interesting 


information on the aerial situation in that country. 
Until September, 1953, landlords had the right to 
oppose the erection of aerials on their premises and 
evidently used it, for on that date an edict was pub- 
lished decreeing that television and radio are, like 
the telephone, public services. As such, the land- 
lord cannot (under certain conditions that have yet 
to be determined) object to the installation of an 
outdoor aerial. Nevertheless, this evidently does not 
solve the problem, as the French nation, being both 
practical and artistic, dislikes outdoor aerials, partly 
because of their cost and partly because of esthetic 
considerations. Technical problems still to be solved 
are those relating to multi-channel, multi-directional 
aerials and communal outdoor aerials, which raise 
judicial and administrative problems as well. Some 
communal aerials already exist in Paris, but it is felt 
that television development in France will depend to 
a great extent on the ability of receivers to operate 
satisfactorily with indoor aerials. 

On the question of whether any provision is being 
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made in receivers for the reception of colour tele- 
vision, all countries answered negatively except 
America and, surprisingly, Sweden. It appears that, 
as the start of a television service has been so long 
delayed in Sweden, it may well come about that 
monochrome and colour television will be introduced 
almost coincidentally. One of the modifications sug- 
gested is that the if. bandwidth be reduced by one 
megacycle to reduce the possibility of interference 
from the colour signal to monochrome receivers. 

To the question of whether it would be possible to 
standardize the phase distortion in receivers so that a 
pre-correction could be made at the transmitter, 
answers ranged from a downright “no” from Belgium 
to an enthusiastic “yes” from Sweden. America 
considers it a possibility that such an arrangement 
might be introduced for colour television. 

In the “conclusions” to the E.B.U. document, part 
of an editorial in Télévision by E. Aisberg is quoted: 
“A radio receiver can be used practically any- 
where in the world. In revenge, a television receiver 
must be made, if not for each transmitter, at least for 


LETTERS TO 


The Editor does not necessarily endorse the 


Transistor Symbols 


WITH regard to letters in your March and April 
issues by F. Oakes and Henry Morgan on symbols 
for transistors, I enclose a copy of a DRTE/EL 
Memorandum’ on the subject. 

There is a small group at the Electronics Labora- 
tory of the Canadian Defence Research Telecom- 
munications Establishment, under N. F. Moody, 
which has been working on transistors for some time. 
We have adopted this convention for our own 
publications, particularly because it contributes to 
our understanding of the operation of circuits. 

You will note that our convention has been 
developed from the electrical function of transistors 
rather than their mechanical form. Mr. Morgan’s 
symbols represent the mechanical form of a diffused 
junction, or alloy transistor, and would not suggest a 
grown junction or surface barrier. 

Since the enclosed memo. was written I have seen 
several other conventions used. Some of these use 
features of ours, and the trend seems to be towards 
one like we suggest. 

I feel that the convention suggested in the memo. 
is a logical beginning from which symbols for new 
semi-conductor devices can grow. 

Ottawa, Canada. P. M. THOMPSON. 


[* The following is an extract of the relevant part 
of the memorandum.—Eb.] 

“ 4 Logical Convention Based on p-n Functions. 

“Tt is well known that a junction rectifier or diode con- 
sists of a p-n junction, a junction transistor of two such 
junctions, and compound transistors of several. Also the 
impedance characteristics of the emitter of a junction 
transistor are those of a diode polarized in the forward 
direction, and the collector of a diode polarized in the 
reverse direction 
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each country.” When it is remembered that one more 
television system exists in eastern Europe, making a 
total of six for Europe alone, for the present, one 
can only add that television’s revenge has been 
remarkably complete. The situation may yet be 
saved when Europe embarks upon Band IV and 
colour television, and we must surely all hope that 
the efforts of organizations such as the E.B.U. will 
be crowned with success when they attempt to obtain 
international agreement on these matters. Unfortu- 
nately, while all countries are in full support of inter- 
national agreement, they are all very vague as to the 
method of attaining it. The situation is best summed 
up by Sweden’s succinct observation that the possi- 
bility of such agreement “seems utopian.” 

In the meantime, perhaps the one redeeming feature 
of the present diversity of systems is that it possibly 
makes engineers’ lives more interesting. In conclu- 
sion, one cannot help remarking that it is a great pity 
that the mainland of Europe did not adopt a certain 
well-tried system which uses 405 lines, positive modu- 
lation, a.m. sound, etc., etc. 


THE EDITOR 


opinions expressed by his correspondents 


“There is an accepted symbol for a rectifier, as shown 
in Fig. 2 (a). It is suggested, therefore, that they should 
be drawn as combinations of these rectifiers. This leads 
to a convention for drawing transistors as shown in Fig. 2. 
The p-n junctions are shown as they are in the standard 
rectifier convention, and the emitters are shaded, or could 
be marked with a dot. 

“A point transistor may be regarded functionally as a 
p-n-p transistor with “ > 1, and hence the base current 
flowing the opposite direction. It can also be considered 
as consisting of two point diodes. 

“Diodes or rectifiers are commonly drawn either as 
shown in Fig. 2 (a) or in Fig. 3 (a). It is suggested that 
Fig. 2 (a) should represent a junction diode, while the 


(a) (b) (c) (d) 


re 


Fig. 2. Aconvention for junction trans- 
istors. (a) rectifier, (b) p-n-p trans- 
istor, (c) n-p-n transistor, (d) p-n-p-n 
compound transistor, (e) p-n-p sym- 
metrical transistor. 


(e) 


(4) (b) 


Fig. 3. 
istors. 


A convention for point trans- 
(a) rectifier. (b) transistor. 


LETTERS TO THE EDITOR 


use of Fig. 3 (a) should be ‘confined to point diodes. The 
above convention for junction transistors can be modified 
for point transistors as shown in Fig. 3.” 


British Colour Television 


I THINK all engineers will agree that the Americans 
have earned the admiration of the technical world 
for the vast effort which has been put into their colour 
TV. And the result of all this effort has meant that 
a colour TV system has been evolved which can only 
be rivalled in complexity by those mysterious units 
installed in every automatic telephone exchange. In 
spite of this complexity, however, man’s ingenuity has 
been stretched to a remarkable degree, and the system 
is capable of transmitting a colour picture from A to 
B. That is, of course, if one has unlimited financial 
resources and one or two skilled engineers are 
supplied with each receiver. 

At some time in the future we must make a deci- 
sion in this country as to the exact colour TV system 
which we shall inflict on our children and grand- 
children. Without a doubt, once the receivers are 
sold we cannot change the system. It must therefore 
be a good system. With no colour service in opera- 
tion the way must surely be obvious. The engineering 
profession and the various technical committees must 
not be subject to pressure from anywhere during these 
early colour TV decisions. ‘They must not be 
panicked into thinking that any colour picture is 
better than none. 

Here is a chance that will not occur again. The 
scanning standards must be reviewed. The u.h-f. 
bands must be considered. Due consideration must 
be given to the wonderful work done by the N.T.S.C., 
but this must not be allowed to affect our own 
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Five-core Solder giving quick release of flux; brief technical 
details in the 2nd edition of “ Modern Solders,” an illustrated 
booklet from Multicore Solders, Hemel Hempstead, Herts. 


H.T. Transformers; a leaflet giving specifications with the 
unusual feature of listing d.c. output voltage with current and 
the d.c. regulation for a given transformer, valve and capacitor 
combination From Radford Electronics, 149 Newfoundland 
Road, Bristol 2 


Record Storage Cabinets in polished walnut, with top large 
enough to take a receiver or record player. Leaflet from 
Whiteley Electrical Radio Co., Victoria Street, Mansfield, 
Notts 


Miniature Soldering Iron for 2.5-6V supply a.c. or d.c. 
With 4-V transformer (also available) the heating time is 6 
seconds. Leaflet from Arthur Gray, Ltd., 150-152 Charing 
Cross Road, London, W.C.2 


Marine Broadcast Receiver (Cameo Senior, model RM215); 
a 5-valve superhet covering long, medium, trawler and short 
wavebands Specification and descriptive leaflet from Rees 
Mace Marine, 11 Hinde Street, Manchester Square, London, 
W.1. 


Vacuum Pumps (oil and mercury diffusion types), silicone 
pump fluids, leak detectors, ionization gauges and other 
vacuum equipment described in illustrated technical leaflets 
from W. Edwards & Co., Manor Royal, Crawley, Sussex 

Superhet Chassis with gramophone connection, bass and 
treble controls and push-pull output giving 8 watts. Specifica- 
tion on a leafict from Tape Recorders (Electronics), 3 Fitzroy 
Street, London, W.1 
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continued 


approach to the problem. To make the system com- 
patible may tie a weight round the necks of every 
receiver designer for the next century—so is it worth 
it? 

The N.T.S.C. system has several disadvantages, all 
of which have been fairly stated in the published in- 
formation. The one major handicap to my mind is 
that “it doesn’t seem the way to do it.” (I would 
hasten to add that I have no other workable solution! ) 
In the past all major technical achievements have been 
finalized in a workable form in much the same way 
as had been predicted as a “dream solution” prior 
to the final realization. Dare we also anticipate the 
way to do colour TV? With one pick-up tube and 
the c.r.t. of the future that changes its colour accord- 
ing to a potential applied to an electrode (see “The 
Chromoscope.” Proceedings of the National Elec- 
tronics Conference, 1947, p. 549). 

The engineer who works all day at his bench and 
who specializes in one branch or another may tend to 
lose sight of the larger goal which must be sought. 
Colour TV is desirable because at present there is 
something missing. That in itself is a challenge. 
That something may or may not be worth while, and 
indeed the colour picture will not be worth while if 
the resulting receiver is not a practical proposition. 
After all, surely that is what we must keep in mind. 
Whether we like it or not the real reason why anybody 
buys a TV set is to have a box in the corner that gives 
pleasure and entertainment to those who watch the 
screen. 

Television, we are always being told, is a family 
affair. There is little doubt that all colour TV 
designers should remember this. Receivers at £250 
to £300 will not sell—not even in America. 

Carshalton, Surrey. CHARLES A. MARSHALL. 


LITERATURE 


Automatic Mains Voltage Regulator, using motor-driven 
variable auto-transformer, with stabilization of within +1% 
for input variation range of 50 V. Max. load current 22 amps. 
Illustrated leaflet from Airmec, High Wycombe, Bucks. 

Digital Computor of plug-in unit construction with 550 
valves, punched-tape input and typewriter output. The digit 
rate is 333,000 per second and the power consumption 6 kVA. 
Specification and brief description from Elliott Brothers 
(London), Century Works, London, S.E.13. 

Anti-vibration Mounts for airborne equipment, with air 
damping and non-linear springs giving substantially constant 
natural frequency (8 c/s) with varying loads. Catalogues from 
Cementation (Muffelite), 39 Victoria Street, London, S.W.1. 

Power Rheostats, toroidal wound, in five sizes from 25 to 
150 watts and interchangeable with certain American types. 
Illustrated brochure of technical data from the British Electric 
Resistance Co., Queensway, Enfield, Middlesex. 


Marine Radar Operation; a brochure on the Marconi 
“ Radiolocator IV" giving a pictorial explanation of the con- 
trols to avoid frequent reference to the detailed instruction 
manual. From Marconi Marine, Marconi House, Chelmsford, 
Essex, price 4s. 

Government Surplus Equipment; a new illustrated catalogue 
from A. T. Sallis, 93 North Road, Brighton, Sussex, price 
including postage) Is inland, or 2s 6d overseas by air mail. 

Crystal Set, using germanium diode, mounted on standard 
two-pole telephone jack and intended to be plugged into any 
amplifier with a high-impedance microphone input. Selection 
of two preset-tuned m.w. stations by toggle switch. Leaflet 
from Truvox, 15 Lyon Road, Harrow, Middlesex. 
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* BELLING-LEE ” 
NOTES 


Band III 
Television Aerials 
There is no problem in producing 
Band III aerials as such. With our 
associates overseas we have in fact 
made comparable aerials in con- 
siderable numbers. We were the 
first to show a production model at 
the Radio Show two years ago, 
incidentally the first Band III 
aerial to be shown at any British 

Radio Exhibition. 

Before we feel that we can offer 
Band III aerials for sale, we must 
have certain confirmed details of 
the transmitters (1) siting (2) 
polarisation (3) power and (4) 
mast height. 

Our development policy is quite 
clear: we have in fact made every 
type of aerial that will be required, 
but it would be wrong of us to 
guess what type of aerial to sell for 
use in any particular locality. 

As the acknowledged leaders in 
technical development, our services 
are more and more called upon by 
the highest possible authorities in 
the country. We can assure every- 
one that we will make Band III 
aerials available in sufficient quan- 
tities and in plenty of time to meet 
requirements. 

It would be very easy to sell Band 
III aerials for use in say, London, 
Birmingham and Manchester but 
we would be unable to give any 
assurance that we were selling the 


correct type 


Designed for a purpose 


In the March issue of the ““ Wire- 
less World,” we told readers of the 
varying results that were obtainable 
fairly close to each 
We showed how it was that a 
lower aerial could provide 
better results than a more. sensitive 
aerial, due to standing waves. 
The result of these effects sometimes 
gave users the impression that there 
were better aerials than those 
manufactured by “ Belling-Lee,” 
but investigation, almost in- 
variably the alleged improvement 
was due, either to the faulty erection 
or to the bad sitin of our product. 
Quite recently a most interesting 
case of this type came to our notice. 
We heard of a 3-element array 
with a folded dipole giving better 


from acrials 
other 


gain 


on 


COAXIAL OUTLET SOCKETS 


for TV installations 


BELLING 


GREAT CAMBRIDGE RD., 


results than a “ Belling-Lee’ 
* Junior Multirod.”” Now we knew 
this could not be, so we set out to 
investigate the matter. The situation 
was a bad one, on the wrong sie of a 
hill and the results were very 
poor. The first thing we looked at 
was the connection to the matching 
transformer. The entire transformer 
had been removed and nobody 
would accept the responsibility 
for the missing part. When a trans- 
former was connected as laid down 
in the instructions, up came the 
signal, very much better both on 
sound and vision than the other 
array. Admittedly the picture had 
a lot of grain, as the situation was a 
very bad one and the 
signal was weak, but 


available 
no better 


L735 OUTLET SOCKET 


BOX A new, improved single outlet 
box in an attractive bronze finish 
for neat termination at the skirting 
board. Accommodates + in. dia. 
feeder. Designed for use with the 
range of plugs L734/P, L781, etc., 
and also the ‘ Belling-Lee”’ line 
attenuator. 


L 763 DOUBLE OUTLET 
SOCKET BOX Has two standard 
outlet sockets and a “* star '’ match- 
ing network which provides the 
coupling. When two receivers are 
connected, the input to each is 6 dB 
down on the input to box. For 
demonstration rooms, workshops 
and laboratories, etc., or where 
neighbours wish to share an aerial 
installation. 


L 742 6-WAY DISTRIBUTION 
SOCKET BOX For use in 
demonstration rooms, workshops, 
etc., where up to six television 
receivers are required to operate at 
the same time without interaction. 
As the insertion loss at each outlet 
is considerable (25 dB), it should 
only be used where a high signal 
level is available. 


& LEE LTD 


ENFIELD, MIDDX., ENGLAND 


signal could be found with any 
other aerial. 

We have mentioned the question 
of the matching unit before. If only 
people would read _ instructions; 
we can just see a not very technical 
rigger looking at a stub transformer, 
wondering what it is, and removing 
it. The only time you remove the 
built-in matching stub is when the 
aerial is being used with a mast 
head pre-amplifier. But we repeat, 
do read the instructions, if only to 
make sure that there has not been 
some modification since the last 
one you saw or used. 


Advertisement of 
BELLING & LEE LTD. 
Great Cambridge Rd,, Enfield, Middx, 
Written 24th May, 1954 
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Clearly-you get better pictures 
with this ALUMINIZED 


cathode ray tube 


You cannot beat the new Ediswan Mazda Aluminized Cathode Ray 
Tubes for picture quality or length of life. Ediswan Aluminizing gives 
60°, brighter pictures with greater depth of contrast. The improved 
ion trap tetrode electron gun effectively traps harmful ions within 

the tube. Ediswan production methods, including the special 

in-line exhausting process, guarantee a higher, more uniform 

standard of efficiency. For complete satisfaction recom- 


mend Ediswan Mazda cathode ray tubes, 


SCREEN # 


4\ 


Na 60% MORE 
LIGHT 


Teletebed 2 
WASTED 
LIGHT \ A 

\ |e MIRROR BACKING 


od 


Without Aluminizing With Ediswan Aluminizing 

Without Aluminizing, tubes waste half Ediswan aluminized tubes have a mirror 
their light by backward reflection. To backing to the screen. All the light is 
counteract this the brilliance must be thus thrown forward giving brighter, 


increased which shortens tube life. clearer pictures, and extra life. 


Quicker Service 


Ediswan are the only com- 

pany to have 6 fully equipped 

cathode ray tube service 

Depots throughout Great 

Britain, thus providing MAZDA 

better, quicker tube testing ALUMINIZED CATHODE RAY TUBES 


should the need arise. Also, 


18 Ediswan District Offices THE EDISON SWAN ELECTRIC COMPANY LIMITED 
carry stocks of tubes. 155 Charing Cross Road, London, W.C.2, and branches Member of the A.E.1. Group of Companies 


Vector Diagrams Again 


“CATHODE RAY” Advocates a Less Confusing System 


ae while ago an Australian reader sought an 
explanation of the phase shift between primary and 
secondary in r.f. transformers, which, he said, seemed 
to be taken for granted in the books. It is quite an 
important point, especially in connection with f.m. 
receivers. And it could hardly be answered properly 
without vector diagrams. The question was: What 
kind of vector diagrams? A few years earlier I had 
tried to show that vector diagrams as commonly seen 
are unsatisfactory, and explained a modified type 
of diagram that had just been described in Electrical 
Review by M. G. Scroggie. But if now I adopted 
this type without warning it would probably find 
everyone in the state of having forgotten all about it, 
if indeed they had ever heard of it. On the other 
hand, could I go back to the bad old style? 

While I was pondering this dilemma, more and 
better information on the revised diagram appeared 
in Electrical Review*. One distinct improvement 
was a new current notation to balance the already 
familiar subscript notation for voltages. Seeing 
that my previous exposition of vector diagrams had 
been unlucky in attracting the activities of an ex- 
ceptional number of hostile gremlins, this seems to 


* Ist, 15th and 22nd January, 1954 


Fig. |. Waveform presentation of alternating quontities. 


Fig. 2. In the Fig. | type of diagram, relative magnitudes 
are compared by noting the dimensions marked—the peak 
values—and phase by the distance between (in this example) 
naz Nd V..4., compared with one whole cycle. 
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be the time for a review. The transformer question 
can then come in nicely as an example. 

The purpose of vector diagrams, of course, is to 
show the relative magnitudes and phases of alternating 
quantities, such as voltages and currents. One method 
of doing this is what might be called the oscillo- 
graphic or waveform diagram, such as Fig. 1. Even 
with only two quantities, as here, it is quite trouble- 
some to draw clearly, and with eight or nine is just a 
mess. Most of the effort goes in depicting the wave- 
form, and instead of making the relative magnitudes 
and phases clearer it obscures them. To compare 
magnitudes one has to visualize dimensional lines 
joining the peaks of the waves with the base line, at 
right-angles, as in Fig. 2, The relative phase is judged 
by comparing the distance between the V,,,,. and 
L nex lines with one whole cycle—the distance between 
two successive V,,,,,. lines. 

But when, as fortunately is so often the case, all 
the waveforms are the same—sinusoidal—there is no 
need to waste time drawing them; only the peak 
dimensional lines need be shown. That being so, they 
can be rearranged to show phases more clearly, the 
standard method being to set them at different angles, 
as in Fig. 3, a whole cycle being represented by a 
complete turn of 360°. This scheme has the advantage, 


MET 

Right: Fig. 3. When the waveforms are all 
the same and known, it is a waste of time 
drawing them, and all one needs are the 
peak dimension lines, which can be 
arranged to show phase much more 
clearly as angle. (Quarter of a cycle is 
much more easily recognized as a right 
angle than as quarter of the distance 
along a line.) 


too, that as the whole diagram is supposed to be 
rotating anti-clockwise at one rev. per cycle the 
instantaneous values of all the quantities shown are 
represented continuously by the vertical heights of 
the points of the vectors above the centre of rotation. 
When a point is below the centre, its height is of course 
negative. Thus in Fig. 3 V is at its positive maximum, 
and the instantaneous value of I (if it is, as it looks, 
135° ahead of V) is—I,,,,/V2. Still another—and 
very considerable—advantage of the vector form of 
diagram is the eas: of adding and subtracting mag- 
nitudes in different phase. 


Circuit and Vector Relationship 

A vector diagram by itself is not much good, how- 
ever; one would not know what the “ V,’’*‘ I,” etc., 
stood for. They are voltages and currents in a circuit, 
so one should have a circuit diagram on which these 
things are marked. Now, this is where the trouble 
begins. The diagrams of even the most reputable and 
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eminent authorities often fail to provide an unmistak- 
ably clear tie-up between circuit diagram and vector 
diagram. The first book I looked at, written by the 
Principal of a technical college, was wholly devoted to 
electrical vector diagrams. As it was about 20 years 
old, however, 1 next looked up one of the most recent 
works by a progressive Professor of Electrical En- 
gineering. Both these books agreed in marking 
voltages between points in circuits by two-way 
arrows as in Fig. 4(a). (The reference letters to mark 
the points are my own.) This scheme does at least 
show the points between which the voltages exist, 
and it does suggest that the voltage is alternating. 
But that is the utmost that can be said in its favour. 
Suppose the corresponding parts of the vector dia- 
gram were as in Fig. 4(b). This tells us that V, is 
exactly opposite in phase to V,. But when we try 
to apply this information to the circuit diagram we 
find two possible and exactly opposite interpretations. 
It is like the man who, when asked if Oxford or 
Cambridge would win the boat race, replied ‘‘ Yes! ” 
When point 6 is maximum positive with respect to a, 
we can be sure that either c or d is maximum negative 
with respect to the other. It looks as if we shall have 
to toss for it, and have a fifty-fifty chance of being 
right. To so-called sportsmen that may be magni- 
ficent but it is not electrical engineering. The learned 
authors might perhaps reply that if we were to study 
the rest of the circuit and apply fundamental principles 
we ought to be able to work out the correct answer. 
But surely, gentlemen, that is not good enough! 
These diagrams are intended to save our brains, not 
to give them needless mysteries to solve! 

Oddly enough, both these eminent authors marked 
currents in the circuit by one-way arrows, so their 
two-way voltage arrows are not even a consistent 
policy. Manchester has a reputation for ideas, and 
turning there I found an instructional publication 
for teachers of electrical engineering, in which both 
currents and voltages are marked with one-way arrows. 
These do not quite so clearly indicate exactly the 
points between which voltages are reckoned, and might 
be rather confusing in circuits where d.c. also existed. 
If we were really critical we might also think it a 
little queer to mark alternating quantities as if they went 
in one direction only. But these are perhaps carping 
criticisms, and we ought to be thankfulto find that 
there are authorities who advocate a system that does 
not leave one guessing. If Fig. 5 was their version of 
Fig. 4(a), then Fig. 4(b) would unmistakably mean 
that when 6 was maximum positive to a, c would 
be maximum negative to d, and so on around the 
cycle. 

Other authorities, though strangely few in this 
country, label the points of the circuit with letters, 
as I have done. Then instead of having to use an 
arbitrary number to distinguish one V from another, 
the natural and obvious thing is to use letters— 
Vao» Vea etc.—which not only distinguish the voltages 
but also show definitely the points between which 
they exist and the relative directions in which they 
act. So this system combines the best features of 
the other two, and adds some that they lack. Using 
it, there is no need to mark the circuit diagram with 
any voltage labels or arrows; only to letter the points 
concerned. The vector diagram Fig. 6 provides the 
information of Figs. 4(b) and 5 combined. Obviously 
V4, is the same thing as —V,,,, so the same information 
would be given by a diagram consisting of two vectors, 
V.» and V,, pointing in the same direction. 
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V2 
y 
(a) (b) 


Fig. 4. (a) is a common method of marking voltages between 
two circuit points, in relation to a vector diagram (b), but, 
it is ambiguous. 


Rew << ——e o> 


A 


v 


Fig. 5. This alternative 
to Fig. 4(a) removes the Fig. 6. This alternative to 


ambiguity, but suggests Fig. 4(b) identifies the 


that the voltages are uni- a ath ro 
directional, and is quite g g y 
unnecessary without any arrows at all. 


Notice particularly that all this works quite smoothly 
without our having to decide whether positive V,, 
means a more positive than 5b or 6 more positive 
than a. If the meaning is reversed, it is reversed 
for all the voltages in the diagram, and with a.c. that 
is all right. For if you and I were to give opposite 
meanings to V,,, and you were right during all the 
positive half-cycles, I would be right during all 
the negative half-cycles, so we would be quits! But 
this is because so far we have only considered voltages. 
In any real problems we have to consider currents 
too, and then it becomes necessary to know which 
convention has been adopted about the order in which 
the letters come in naming the voltages. 


Indicating Currents 


Although this may seem quite a small point, it is 
vitally important and there will be endless misunder- 


standing if we don’t get it clear now. Fig. 7 shows 
perhaps the simplest possible circuit—a source of 
e.m.f. driving current through resistance. Although 
it may be crazy (see ‘‘ Alice in Solidconductorland,”’ 
March issue, p. 152) it is nevertheless a universal 
custom to consider electrons as negative. The positive 
direction of current flow is therefore the direction of 
positive ion flow (if any) and opposite to the direction 
of electron flow. So we may say that current flows 
from the carbon electrode of a battery (which is 
conventionally called positive and marked red or 
** 4. *) through the external circuit to the zinc elec- 
trode. This is shown by the arrow’s head in Fig. 7. 
In this diagram, therefore, b is positive with respect 
to a. We have the choice of calling the positive voltage 
in this circuit V,, or V,,. If we called it V,,, then 
this would mean V, V,, or the voltage of the 
first-mentioned point with respect to that of the 
second. This is the ‘“‘ voltage-fall‘‘ convention, 
because whether one gees from 6 to a through the 
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battery or through the resistance (or through the 
surrounding space, for that matter) the potential is 
falling. If on the other hand we adopted the voltage- 
rise convention we would call the positive voltage 
Vo, Still meaning V, — V,, or the voltage change in 
the direction a—>b. (It is the principle of the thing 
that counts of course; if the top terminal had been 
labelled a the positive voltage according to the 
potential-rise convention would have been V,,,.) 

So long as we make our choice clear at the start 
and stick to it, there is no excuse for misunderstanding. 
The majority of those who use a double-subscript- 
letter notation at all seem to favour the voltage-fall 
convention. So I only recommend the other because 
I am convinced that it is considerably better. Why 
is it? Look again at Fig. 7. The thing that is driving 
the current{clockwise round this circuit is the e.m.f. 
of the battery. It seems reasonable to say that the 
direction of e.m.f. in a source is the direction in 
which the e.m.f. tends to drive current. In Fig. 7 
the battery tends to drive positive current (and is 
succeeding in doing so) through itself from a to 6, so 
I like to think that V,,, here is positive, not negative. 
Whatever we think, however, has to be in harmony 
with the principle that the current flowing through a 
pure resistance is (to use the a.c. term) in phase with 
the applied e.m.f. \n Fig. 7 the current is flowing 
through the resistance from 6 to a and the applied 
e.m.f. (according to the voltage-rise convention) is 
V.». This is probably why so many people prefer the 
opposite convention. It admittedly comes easier to 
say ‘‘ Oh yes; current from 6 to a, applied e.m.f. must 
be V,,,.’’ But it is very much a matter of viewpoint. 
The source of the e.m.f. may be in quite another 
part of the circuit; there may be several sources, in 
fact. With the voltage-rise convention there is no 
need to worry about that; the whole of the rest of the 
circuit connected to the resistance being considered 
is in effect the source of the e.m.f. driving current 
through that resistance, and is acting through itself 
from ato b. If when considering a resistance one pre- 
fers to consider the voltage as acting through the 
resistance, then one’s thinking can still be in harmony 
with the voltage-rise convention by regarding the 
resistance as a source of back voltage, V,,, opposite 
to the direction of current; just as a box pushed across 
the floor is a source of pressure against the hand 
pushing it. Not everyone may take to this idea, but 
it is difficult to deny that inductance and capacitance 
in a circuit are sources of e.m.f. oppcsing the applied 
e.m.f. 

If most people do prefer to think of the direction 
in which an e.m.f. acts as being the direction through 
the external circuit rather than through the source 
of the e.m.f., and there were no more to it, I would 
readily give in for the sake of uniformity. But there is 
more to it. 


Fig. 7. Very simple 
circuit as a basis for 
discussion of circuit 
conventions. 
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Fig. 8. Provided 
that the circuit con- 
ventions are known, 
this is the simplest 
and clearest type of 
vector for the volt- 
age between two 
units, 


Fig. 9. The ab- 
sence of arrow 
heads in the Fig. 
8 type of vector 
obviates this kind 
of thing. 


In Fig. 6 we have a vector V,,. The same vector 
would represent V,, if the label were changed and 
the arrow-head transferred to the other end. But 
electrical vectors invariably represent alternating 
quantities, which are constantly reversing, so it seems 
silly to pick on one of the two alternate directions 
rather than the other. It is altogether more logical 
to abolish both the label ‘‘ V,,”’ and the arrow-head, 
and simply to mark the ends of the vector line as in 
Fig. 8 to correspond with the points in the circuit, 
We British are supposed not to be logical, so that 
particular argument may not carry much weight; 
but as a practical race we ought to appreciate two 
things. One is that in a complicated diagram it is 
difficult to write in all the voltages so that no mistake 
can be made about which vectors they all belong to. 
The other is that when two or more arrow-headed 
lines meet, as in Fig. 9, it makes a mess. And if in 
order to avoid this the heads are put elsewhere on the 
lines there is risk of a confusion that I will mention a 
little later. 


Seeing at a Glance 


Fig. 8, then, is a neater (and more logicai) job; but 
by far its most important advantage is still to come. 
It is, in fact, perhaps the outstanding advantage of 
the recommended type of vector diagrams. By mark- 
ing all the voltage vectors in this way, we can see at a 
glance the instantaneous potential of every point in 
the circuit relative to every other point. Turning the 
diagram round clockwise, we can see how all these 
relative potentials vary as the cycle proceeds. With 
ordinary vector diagrams, this information has to 
be deduced laboriously, and unless one is exceptionally 
clever there are plenty of chances of going wrong. 
It is like the difference between seeing a working 
model and reading a specification of it—all the informa- 
tion may be in the specification, but it is difficult to 
visualize. 

Before we go on to realize this by constructing a 
real vector diagram, we must just see how the idea 
of showing the vectors as in Fig. 8 affects our attitude 
to the potential-rise versus potential-fall question. One 
thing everybody will agree about is that in vector 
diagrams ‘“‘up”’ means positive and ‘‘down” is 
negative. The natural meaning of the vector ab as 
shown in Fig. 8 is that point 6 in the circuit is maximum 
positive with respect to a. It is unthinkable that it 
should represent 6 as being negative to a. Now, we 
have already seen that this kind of vector is really 
two in one, for it is both upward and downward. 
If you wanted to refer to it in its upward sense, what 
would you call it ? Surely ab! Again, it is unthinkable 
that ab in Fig. 8 could mean the downward sense. 
And a third unthinkable thing is that the vector ab 
should represent the voltage V,,. Unless therefore 
our brains are topsy-turvy, we are bound to take 
ab in Fig. 8 to represent V,, at its maximum 
positive value, b being positive with respect to a. 
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Fig. 10. Simple a.c. 
circuit as an example 
for comparing differ- 
ent types of voltage 
vector diagram. 


Fig. Il. 
eneral 
ig. 10. 


First stages of a 
vector diagram for 


aa Fig. i2. A complete 


general vector dia- 
gram for Fig. 10. 


Fig. 13. How Fig. 10 
would be drawn by 
some teachers. 


In other words, we are bound to adopt the potential- 


rise convention. There is no way out that I can see ! 

Well, you may say, that is all very convincing and 
Q.E.D., but this new-fangled so-called vector is 
like the grand old Duke of York—neither up nor 
down; or, what is just as bad, both at once. If we 
had a pointing arrow we would know where we were ! 
The answer is that only this two-way kind of vector 
suitably represents the undeniable fact that if 6b is 
positive with respect to a, a must at the same time be 
negative with respect to 6. All the usual arrow- 
headed vectors, on the contrary, prejudice the case 
by picking out one of these two inseparable conditions. 
Not that this is necessarily wrong. There is often 
a good reason for picking one out rather than the 
other. If we were told that a in the circuit was earthed, 
then its potential would be fixed all the time at zero 
and it would be the potential of 5 that alternated. 
The natural way to represent this is to make a in 
the vector diagram the fixed point around which the 
whole diagram revolves. The usual method of 
showing this is to mark it with a dot or a small o. 
If you think this is not clear enough, then by all 
means mark the other end with an arrow-head. My 
point is this: until we know that a is earthed, and not 
6, or some other point altogether, it is not really right 
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to assume that it is, by making all the vectors radiate 
from one particular point. And what about points 
c and d, when a is earthed? Since neither of these 
has any claim to priority, to mark the vector repre- 
senting the voltage between them with an arrow at 
either one end or the other is arbitrary and meaning- 
less, and may even be confusing. Everything in the 
perfect diagram has a logical meaning. The arrow-less 
vector, with the conventions I have just outlined, 
is so far as I know the only form that 

a) achieves a perfect tie-up between circuit and 
vector diagrams. 

(b) is completely general, not assuming anything 
before it is known, and 

(c) has one particular right form to represent a 
a given situation, and not a lot of confusing alterna- 
tives, 

The best way of demonstrating these claims is 
to show some examples. We really ought to agree 
on a method of current notation first, but if we 
stopped to do that now we would come to the end of 
this month’s allowance without a single real vector 
diagram, and that would be stretching patience too 
far. So just for now let us take an example with only 
a single current, shown in the usual way as in Fig. 7. 

Fig. 10 is the circuit diagram. It represents a 
source of e.m.f. E with resistance R,, feeding a load 
comprising inductance L and resistance R,. In 
accordance with the recommended system the junc- 
tions have been lettered. Let us make sure that we 
have ready for use the basic phase relationships of 
a.c. circuits; for it is with these that vector diagrams 
are constructed: 

(1) Current through resistance is in phase with 
applied e.m.f. 

2) Current through inductance lags applied e.m.f. 
by a quarter of a cycle (90°). 

(3) Current through capacitance 
e.m.f. by 90°. 

And remember that with the potential-rise conven- 
tion the direction of the applied e.m.f. is regarded as 
the same as the direction of current through the source 
of the e.m.f. 

The first thing to do when starting a vector diagram 
is to decide on a reference vector—i.e., one to which 
everything else can be related. In a simple series 
circuit like this, the current makes a good reference, 
because it is common to all parts of the circuit. The 
reference vector can be laid down in any direction 
we please, but it is usual to draw it at ‘‘ 3 o’clock,’’ as 
in Fig. 11, that being the conventional zero of angular 
measure. If we had to construct the diagram to scale, 
in order to find, say, the actual magnitude and phase 
of current, given E, R,, R, and L, then the I vector 
would usually be made unit length, representing 
1 amp, and the diagram would in due course tell us 
the e.m.f. required for that current. Then it would be 
simple proportion: if that number of volts caused 1 
amp, how many would E volts cause? Just now, how- 
ever, let us draw an ordinary ‘‘ qualitative ’ diagram, 
not bothering about particular numerical values. 

At the moment we have no idea how the e.m_f. 
V.») Should be drawn, so we go on to something we 
do know, V,,. That is the e.m.f. the rest of the 
circuit is applying to R, to make I flow through it 
from d to a. So we draw vector ad in the same direc- 
tion as I (Fig. 11 again). Next comes V,,, which is 
the e.m.f. applied to L, and must be 90° ahead of I 
if I is to be 90° behind it. So we draw dc accordingly, 
as in Fig. 12. Then cb in the same direction as ad. 


leads applied 
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Now a and 6b are located, so the relative direction 
(phase) and magnitude of the e.m.f. is revealed. 
Since ad is in the same direction as I, the angle marked 
¢ is the angle the current in this circuit lags behind 
the e.m.f. If R, is the generator resistance, then the 
terminal voltage is V,,, and Fig. 12 shows us that the 
current lags this more than it does the e.m.f. The point 
b is really fictitious, in the sense that it does not exist 
in the circuit represented by Fig. 10, for the e.m.f. 
is mixed up with R,. But supposing now that R, did 
have a separate existence, Fig. 12 shows us without 
any effort the magnitude and phase of the voltage 
between 6 and d, in either direction. 

Notice, too, the complete information about relative 
potentials, We see that at the chosen instant, when I 
is just passing through zero, b has recently started to 
be positive with respect to a. Point d is maximum 
negative to c, and so on. If you are not a novice, all 
this may be obvious without any vector diagram at 
all, or with only the usual sort. But that is because 
we have taken a very simple example; in problems that 
are worth making a vector diagram for in earnest it 
is very often far from obvious what all the relative 
potentials are. Note that Fig. 12 not only shows the 


potentials between any of the points marked, but 
likewise points unmarked; for example, one third of 
the way down R, from d. And it gives an instant 
answer to questions such as this: When the e.m.f. 
is at its positive peak, what is the potential of c relative 
to a? All one need do is turn Fig. 12 until 5 is vertically 


Fig. 15. Example of a circuit in which the ambiguity of the 
two-way arrow shows up. 


above a, and then note the vertical distance of c above 
a. The phase angle is also clearly shown. 

Now let us end this month’s instalment by comparing 
the usual kinds of vector diagram for Fig. 10 with 
Fig. 12. I am conscientiously going to follow the 
methods of eminent teachers. Their version of Fig. 10 
would probably be something like Fig. 13. When it 
came to the vector diagram, however, there might 
well be considerable diversity. Fig. 14 (a) is a likely 
starter. It was commenced by drawing the I vector as 
before. The voltage drop in R, is of course R,I, 
and is in phase with I. Invariably it would be drawn 
coinciding with the I vector. So would R,I. This is 
where the confusion begins. Some authorities make 
every vector sprout from 
one point, while others 
sometimes put them head to 
tail. Unless one happens 
to know the idiosyncrasies 
of the particular author of 
the diagram, there is a pos- 


sibility of misunderstanding 
when, as here, there are 
several vectors in the same 
line. For your information, 
I and R,I here start from 
the same point, but R,I 
begins where R,I leaves off. 
Where R,I leaves off, the 
voltage across L, which is 


jwLI, begins (the 7 merely 
being an instruction to turn 
it 90° clockwise). The line 
marked E clearly represents 
the voltage across all of 
them—the e.m.f. And the 
line V, being across the two 
load components, repre- 
sents the terminal voltage 


V. 

By now there is a nice 
mess of arrow-heads at the 
junction of the E and V 
vectors. If, to avoid this, 
the arrow-heads are drawn 
some way down the vectors, 
they might (in a less simple 
diagram) mislead one to 


(R,+R,) I 
(1) 


Fig. 14. 
ccording to commonly taught methods. 
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Some of the many ways in which the vector diagram for Fig. 10 might be drawn, 


suppose that they indicated 
part-way vectors like R,I. 
It is, of course, standard 
practice to mix the current 
and voltage sectors up to- 
gether, and often flux 
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vectors too. Some authorities use different types of 
arrow-heads to distinguish them, but not my learned 
mentors. 

Altogether, then, one has to study this kind of diagram 
pretty closely to sort it out, even though this is such 
a simple example as to be almost trivial. And as for 
the information it supplies, one cannot even be certain, 
by looking at the vector diagram alone, which terminal 
is positive when the current is flowing as shown. In 
such a simple example it is easy enough to find out 
by looking at the circuit diagram, but if the circuit 
had been Fig. 15 would either the circuit diagram or 
a vector diagram drawn by the Fig. 14 method, or 
both combined, give a quick answer to the question : 
which is more positive, a or b? With the Fig. 12 
type of diagram, all one has to do is to put the diagram 
so that the current vector is pointing upwards and 
then see which of the two points in question is higher 
than the other. It is surely a bad policy to use a 
system which, while it may not let one down on many 
occasions, is liable to do so on others, seeing that 
there is an alternative system that is reliable every 
time. 

Look again at Fig. 14(a) and use it to find the 
answers to the questions we solved so easily with 
Fig. 12, and then ask yourself why people use the 
Fig. 14(a) type, and whether you are going to continue 
to use it in preference to Fig. 12. And remember that 
the more complicated the problem the greater the 
contrast between the two types. I would not say that 
the Fig. 12 type is the easier to construct at first, if 
you have been used to the other, but even at first it 
reveals its information more quickly and clearly and 
unmistakably. Of course there is no reason why 
jwLI should not be written alongside the vector dc 
to save one having to look at the circuit diagram ; and 
the same for any other notes that may be convenient. 


Lastly, there was the point about Fig. 12 being the 
one and only correct diagram for the given circuit and 


component values. That, I think, is important, 
because it must be very confusing for students to see 
a number of quite different-looking vector diagrams 
for identically the same circuit, Of course the current 
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designed by Pye and now being installed in every 
“ Metropolitan” motor car made by the Austin Company 
for the Nash Corporation of America. 
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vector in Fig. 12 could be put elsewhere, so long as 
it was parallel to cb; and the diagram as a whole can 
be looked at from any angle. But it seems strong 
evidence of soundness in principle that no alternative 
shape can be arrived at, using the rules correctly. 
Contrast this with ordinary vector diagrams. Fig. 14(a) 
is a typical result, but we would have had an equal 
chance of full marks if we had drawn it in the other 
ways shown in Fig. 14. We might have taken the 
impedances in strict clockwise rotation, as at (b). Or 
we might have gone anti-clockwise, as at (c). Or we 
might have made R,I and jwLI sprout from the 
common centre and ‘‘ completed the parallelogram ”’ 
to find the resultant load, as at (d). Or we might have 
put the arrow-head at the other end of the vector R,I, 
to show that V, the terminal voltage, is the resultant 
of E and R,I, as not shown separately. Or, following 
another school of thought, we could have drawn the 
V and E vectors in the opposite direction, to show 
they opposed the impedances, as at (e). Or we might 
have shown the same thing rather differently, as at (f). 
And there are many other possible combinations ; all 
correct according to the textbooks. In place of this 
multifarious confusion, would it not be better to adopt 
the simple and informative Fig. 12, where any variation 
or modification signifies some real change in the 
circuit ; not merely a different person happening to 
be drawing the diagram ? 

Seeing, then, that what is called the general type of 
vector diagram has so many and manifest advantages 
over other kinds, why is it not in common use? It 
may be that although I have been deriving great 
benefit for years from my own use of it there 1s some 
fatal flaw that I have been too blind to see. In which 
case you would be doing a great kindness by pointing 
it out to me. It may be that too few people have seen 
it for too short a time. If you do mort see any fatal 
flaw and can not deny the advantages, you would be 
doing a kindness by pointing them out to others. It 
may be that people who use or teach vector diagrams 
are too firmly entrenched in their habits and can’t 
be bothered to change them. But of course that 
wouldn’t mean you ! 


RECEIVER 


An unorthodox form of construction is employed, for, 
as can be seen, the loudspeaker is mounted on a hinged 
cover enclosing the underside of the receiver chassis with 
the magnet protruding through the receiver section. This 

cover actually forms the front of 
the set, the spindles of the controls, 
one of which is dual concentric, 
being located on each side of the 
elliptical loudspeaker. The con- 
centric pair actuate the combined 
Saiunia tena and tone controls, 
while the single spindle is for 
tuning. This form of construction 
undoubtedly simplifies servicing 
and it is said that the set can be 
installed in a matter of minutes 
only. Some of its features have not 
so far been seen in car radio re- 
ceivers produced for the home 
market. 

Accessibility of all components is the 
special feature of the new Pye receiver 
installed in the Nash “ Metropolitan °’ 
motor car. 
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Frequency-Shift 
Diplex Drive and 
Keying Equipment 


Diplex or twin-channel Frequency-Shift 
Keying is a development of the single- 
channel FSK system which has proved its 
advantages in recent years. Diplex FSK 
enables two simultaneous frequency-shift 
telegraph channels to be operated on a 
single CW transmission. The Type HD 
61 equipment illustrated is designed for 
keying most class C transmitters, including 
the Marconi S.W.B. series, by the diplex 
frequency-shift system. It also provides 
single-channel FSK for telegraphy and 
on-off keying of CW. Any one of six 
pre-set crystal controlled frequencies may 


be instantaneously selected. 


~ ——— nl 


The equipment comprises five units (mixer, 
crystal, keyer, power supply and monitor). 
Units may be readily removed for replacement 


MARCONI 


COMPLETE COMMUNICATION SYSTEMS 


or servicing. 


Surveyed, planned, installed, maintained 


MARCONI’'S WIRELESS TELEGRAPH co. LTo., CHELMSFORD, 
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Every person at Parmeko 

is concerned with one thing 

and one thing only—making 

the best transformers. This 

** one-mindedness ” might be 
monotonous in spheres less 


» interesting than those of the 


: at 
A , . , 
ii Electronic and Electrical Industries. 


Parmeko find that there are enough 
interesting problems in their de- 
liberately limited sphere to keep a 
first-rate team and first-class plant busy 
all the year round without spreading their energies in other ways. 


Orders from manofacturers all over the world keep busy. . 


The firm with the one-track mind 


PARMEKO / LEICESTER 


MAKERS OF TRANSFORMERS for the Electronic and Electrical a 


Wide-Band 


Communication 


Receiver 


DESIGNED TO ADMIRALTY SPECIFICATION 


FOR USE IN NAVAL VESSELS 


Coverage: 60 kc/s to 31 Mc/s 


= set to be described was designed to conform to 
a fairly rigid Admiralty specification for use in 
ships of the Royal Navy. Approval has been given also 
for it to be fitted in ships of the N.A.T.O. navies. 
Although primarily a naval receiver it is not restricted 
to use in ships and either the same model, or one 
closely resembling it, will be available for general use 
before long. 

As at present produced, frequency coverage is con- 
tinuous from 60kc/s to 31 Mc/s, this band being 
covered in eight switched ranges; the actual extent of 
each is outlined in the wavelength table reproduced 
here. 

In this table, mention is made of the use of either 
one or of two intermediate frequencies for the various 
ranges and this is brought about by the fact that 
whilst the receiver is basically a double super- 
heterodyne, on certain ranges the first, or high i.f., is 
inconvenient to use or else it clashes with the signal. 
To overcome this trouble the expedient is adopted of 
switching from double to single superheterodyne as 
the need arises. These changes are effected by the 
waveband switch and all circuits are automatically 
aligned for whichever mode of operation is employed. 


WAVELENGTH TABLE 


Range LF.(s) 


Coverage 


60-125 kc/s 
100-260 kc,s 


260-660 kc,s 1.4 Mc/s and 460 kc/s 
| 0.66-1.5 Mc/s 


| 1.5-3.4Mcs | f 460 ke/s 
3.4-7 Mc/s | 


7-15 Mc;s > 1.4 Mc/s and 460 kc/s 
15-31 Mc/s 


460 kc/s 


SAU WN | 


oo 


LF. SELECTIVITY TABLE 
(as single superhet) 


Interme- Narrow 


Very 
diate 


Response 
db Narrow 


4.6 kc/s 
7.5 kes 
15.5 ke/s 


6.5 kc/s 
10 ke:s 
20 kc/s ° 


lkc/s | 7 
| 3kes | 1 
| 10ke;s | 4 


00 c/s 
1 ke;s 
5 ke,s 
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The double superheterodyne principle offers certain 
advantages on all but the longest wavelengths, but 
especially so on those below 100 metres (3 Mc/s). The 
wider separation between the signal and the first mixer 
oscillator frequencies assists circuit alignment by 
minimizing “ pulling” and, perhaps most important of 
all, it gives greater freedom from second-channel in- 
terference. As the table shows, the two i.f.s used in 
this set are 1.4 Mc/s and 460 kc/s respectively. 

As the single r.f. stage might not offer a good 
enough barrier to break-through of signals on the 
intermediate frequencies, two wavetraps are provided, 
one in the aerial circuit, tuned to 460 kc/s; the other 
in the intervalve coupling of the r.f. stage tuned to 
1.4Mc/s. They are brought in as required by the 
waveband switch. 

The bandwidth of the if. amplifier can be adjusted 
over quite a wide range, but in four steps, not continu- 
ously. These steps are marked on the switch as 
“wide,” “intermediate,” “narrow” and “very 
narrow,” their respective bandwidths depend on the 


Chassis of the 
model CAT. 


Mace communications receiver, 
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points on the response curve between which they are 
measured and these are given in the selectivity table. 
For the “wide” bandwidth, additional inductive 
coupling is switched in between the primary and 
secondary windings of the 460-kc/s if. transformers; 
when switched out it gives “ intermediate”; interpos- 
ing a double quartz crystal filter between valves V, and 
V, gives “narrow”; tapping the filter across part of 
the V,-V, if. transformer secondary provides “ very 
narrow.” Incidentally, tapping down V, on the 
secondary of the preceding i.f. transformer obtains in 
all positions of the selectivity switch except the 
“ narrow.” 

There are 12 valves in the receiver and the valve 
function table gives, in condensed form, the type of 
valve in each stage and its function on the various 
tuning ranges. Some of the valves perform more than 
one function at different times. The only comment 
required is perhaps on the use of the triode of V.,, as a 
crystal-controlled oscillator. It is not normally ‘used, 
but when it is it replaces the tunable oscillator V, in 
the first frequency-changer circuit. 

The noise limiting function performed by V, is for 
suppression of impulse noise. It is a series-parallel 
type in which one diode opens the a.f. signal path 
while the other short-circuits it. There is a threshold 
control to adjust the point at which suppression starts. 

As a safeguard for the receiver when it is used in 
proximity to a transmitter, there is included a muting 
relay which can be operated by a subsidiary contact on 
the morse sending key. This applies a positive voltage 
to the cathodes of valves V,, V., V, and V,, thus 
effectively de-sensitizing the set. 

So far as the a.f. stages are concerned it need only 
be said that negative feedback is applied from the 
anode of the output valve to the penultimate ac. 
amplifier; and the output transformer provides two 
outputs, one at 500 ohms giving 2 W and the other at 
100 ohms giving 60 mW. 

The receiver, which is described 4s the Model CAT, 
is supplied by Rees Mace Marine, Oulton Works, 
Lowestoft, Suffolk. 


VALVE FUNCTION TABLE 


Circuit Functions 


Type | 


Posi- 
tion 


| Ranges 1, 2, 4, 5 


Ranges 3, 6, 7, 8 


R.F. Amplifier R.F. Amplifier 
Heptode Ist Ist mixer to 
| mixer to 460 kc/s | 1.4 Mc/s 
| circuit 
| Triode: Crystal 


Vv, | 6BA6 


ECH81 Crystal circuit 
oscillator” 
Ranges 6, 7 and 8 
only 

Ist Oscillator: sig- 
nal-+-1.4 Mc/s 
2nd Mixer to 460 
kc/s 

2nd Oscillator at 
1.86 Mc/s 


I.F. Amplifier at 460 kc/s 

I.F. Amplifier at 460 kc/s 

Signal detector and A.G.C. rectifier 
Noise limiter 

A.F. Amplifier 

Output tetrode 

Voltage stabilizer 

Beat frequency oscillator 


circuit oscillator 
Range 5 only 


Ist Oscillator: 

signal + 460 kc/s 
| Heptode LF, 

amplifier 


ECH8! Triode: not used 


EF92 
EF92 
EB91 
EB9! 
EF92 
6CH6 
QS150/45 
EF92 


NEWS FROM THE CLUBS 


Birkenhead.—Wirral Amateur Radio Society continues 
to meet on the first and third Wednesdays of each month 
at 7.30 at the Y.M.C.A., Whetstone Lane, Birkenhead. 
Sec.: C. Wattleworth, 17, Iris Avenue, Claughton, 
Birkenhead. 


Liverpool.—The Liverpool & District Amateur Radio 
Club (previously known as the Liverpool & District 
Short Wave Club) meets on Tuesdays at 8.0 in St. 
Barnabas Hall, Penny Lane, Liverpool, 15. The club 
transmitter, G3AHD, can be heard most Tuesday even- 
ings on 160 metres. Reports on the transmissions would 
be welcomed. Sec.: A. D. H. Looney, 81, Alstonfield 
Road, Knotty Ash, Liverpool, 14. 


QRP.—The number of clubs which have become 
affiliated to the QRP Society is such that the society is 
planning inter-club QRP tests. It is also arranging its 
own exhibition for October. Sec.: J. Whitehead, 92, 
Rydens Avenue, Walton-on-Thames, Surrey. 


Short-wave Conditions 


Predictions for July 


THE full-line curves given here indicate the highest 
frequencies likely to be usable at any time of the day or 
night for reliable communications over four long-distance 
paths from this country during July. 


Broken-line curves give the highest frequencies that will 
sustain a partial service throughout the same period. 
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BELOW WHICH COMMUNICATION SHOULD 
POSSIBLE ON ALL UNDISTURBED DAYS 


AVERAGE MAXIMUM USABLE FREQUENCY 


FREQUENCY BELOW WHICH COMMUNICATION SHOULD 
BE POSSIBLE FOR 25%. OF THE TOTAL TIME 
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Negative Resistance 


Kinds — 


Two 


and How to 


Use Them 


By THOMAS RODDAM 


, e idea of resistance is the starting point for most 
of our circuit theory: the idea of negative quan- 
tities is the starting point for an engineer’s study 
of banking practice. If I had a copy of Pickwick 
Papers handy I would make a quick reference to 
Mr. Potts’ assistant the Chinese metaphysician ; 
but there, I have completely forgotten, though you 
no doubt know what I mean. Anyway, given the 
idea of resistance, and the idea of negative quantities, 
there is no difficulty at all in envisaging a negative 
resistance. So I used to think, until I started to con- 
struct a device called a negative impedance converter. 
My problems were recalled by ‘‘ Cathode Ray” in 
the April issue of Wireless World, who wrote in a 
footnote (p. 195): ‘“‘ If you are sceptical about the 
sign of a parallel combination of positive and nega- 
tive resistances being the same as that of the smaller 

of the two, try using the 


formula ~ — to find the 
R, + R, 
resistance when R, is, say, 

15 kQ and R, is +20 kQ. 
(The answer should be —60 
kQ.)” 

Now, I do not come from 
Missouri, but you will have 
to show me, and in order to convince myself 
that ‘‘ Cathode Ray ”’ was right I drew Fig. 1. Two 
resistances in parallel, R, and R,, and the result, as 
‘Cathode Ray” says, is R,R,/(R, + R,), which, if 
R, 15 kQ and R, +20kQ, is just —60 kQ. 
But are there two resistances in parallel, or are they 
in series? If they are in series, the total resistance 
of the loop is (R, R,), or +5kQ. In one view we 
have the makings of instability, and in the other we 
have a perfectly stable system. Of course, if we make 
R, 20 kQ and R, 15 kQ, the round-the-loop 
resistance is —5 k, and the parallel combination is 

60 kQ, so that the loop is the unstable view and the 
parallel arrangement the stable one. 

It might be suggested that somehow this is just a 
bit of algebraic fiddling of no practical importance, 
intended merely to blind you with science and give 
me something to write about. In fact, the distinction 
is one of great practical value which must be under- 
stood if any use is to be made of negative resistance 
circuits. In the simplest possible problem, when we 
wish to make a negative resistance oscillator, we must 
decide whether to replace R, by a parallel LC circuit, 
as in the dynatron oscillator, or by a series LC circuit, 
as in some of the transistor oscillators. 

There are two quite independent approaches to 
this question of the two kinds of negative resistance, 
because it turns out that there are, in fact, two different 
sorts of negative resistance. Both these approaches 
depend on the fact that a practical negative resistance 


Fig. |. Two resistances, 
in series or in parallel? 
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is only negative over a limited range of working con- 
ditions and, as we shall see, there is no obvious con- 
necting link between the two approaches. 

First of all we may follow ‘‘ Cathode Ray ” and plot 
a graph showing the relation between the voltage and 
current. We shall be working with the incremental 
resistance, the value of dV/dI, and since this is most 
conveniently thought of as the slope of the graph we 
shall take the current axis as the horizontal axis and 
the voltage axis as the vertical one. This is not the 
way we plot valve characteristics, but it is the standard 
method for negative resistance studies, and we shall 
see in a moment why we must keep to this standard. 

Fig. 2 is a typical negative resistance characteristic, 
which is easily produced with a point transistor. It 
is a plot of the emitter voltage-current characteristics 
in a circuit with a fairly large base resistance, and for 
reasons which are obvious it is called an N-type 
characteristic. In the neighbourhood of the point P 
the resistance is negative, and has some value —R,,. 
Across the curve, I have drawn a load line QPS inter- 
secting the curve at three points, of which P is unstable 
and Q and §S are both stable. This load line corres- 
ponds to some resistance R,, which is less than R,. 
The other load line, dotted in through P, corresponds 
to a resistance R’, >R,, and there is only one inter- 
section, at P, which must therefore be stable. Two 
special cases of these load lines are important. The one 
through P parallel to the I-axis, the short-circuit 
case, has three intersections, so that —R, is short- 
circuit unstable: the one through P parallel to the 
V-axis has only one intersection and thus —R, is 
open-circuit stable. 

Now let us look at the base characteristic of a point 
transistor, shown in Fig. 3. Again we have a negative 
resistance region round P, and a load line QPS inter- 
secting the curve at three points. This characteristic 
is that of an S-type negative resistance. You will 
see from the two figures why we must use the standard 
arrangement of axes if we want to have standard 
terminology. Q and § are stable intersections, while 
P is unstable, but this time the load resistance R, > R,, 


Fig. 2. One type of 
negative resistance 
characteristic, show- 
ing stable and un- 
stable load lines 
through P. 


The dotted load line, for R’,<R,, has only a single 
stable intersection, at P. Quite clearly the S-type 
characteristic is short-circuit stable and open-circuit 
unstable. 

It is, I think, fairly obvious that to produce an os- 
cillator using an N-type negative resistance we should 
use a controlling circuit which drops to a low resis- 
tance at the frequency we want, while to produce an 
oscillator using an S-type characteristic we must use 
a controlling circuit which rises to a high resistance at 
the wanted frequency. In practice we use a series 
LC circuit for the N-type, and a parallel LC circuit 
for the S-type. 

How do these two kinds of negative resistance come 
into existence? We know that in all the circuit forms 
—we do not want to talk about gas-discharge tubes— 
there is some positive feedback somewhere in the 
circuit. Let us assume that we have arranged matters 
so that we can control this feedback, and settle down 
to plot the voltage-current characteristics with different 
amounts, starting with no feedback at all. Our first 
graphs will be straight lines, corresponding to some 
value of positive resistance. As we turn up the feed- 
back, we find a kink developing: in the region of this 
kink the resistance may be either greater or less than 
the initial value: with more feedback still, the curve 
actually bends back, as you can see from Fig. 4. 
The S-type characteristic in Fig. 4(a) is obtained 
from a circuit giving an increase in resistance for small 
positive feedback, so that the negative resistance has 
been reached through infinity. The N-type charac- 


teristics in Fig. 4(b) is obtained from a circuit giving 
a decrease of resistance for small positive feedback, 
so that the negative resistance is reached through 
zero, Those curves can easily be plotted on an oscil- 
loscope, and the changing shape watched as the feed- 


Fig. 3. The other type of negative resistance characteristic, 


Fig. 4. A negative resistance can be developed by bending 
the V-/ curve up through R (a), or by bending it down 
through R O (b). 


back is varied. To do this, though, you must drive 
the single-valued co-ordinate with a ‘‘ stiff’’ source, 
which means that to plot Fig. 4(a) we apply a sweep 
voltage and pick off the current produced, while to 
plot Fig. 4(b) we apply a sweep current and pick off 
the voltage. If you sweep the emitter voltage in Fig. 
2 the current will simply cut the corners and will never 
show you the negative resistance region at all. 

This division of negative resistances into two kinds 
is enough to tell us how to use them, but it leaves 
one point completely unsettled. Suppose that we have 
a circuit known to be a negative resistance and that 
we plot a small section of the characteristics and apply 
a load line. All the information is given in Fig. 5: 
is this arrangement stable or unstable? How can the 
circuit know, if it is brought to the point P, whether 
this is an unstable condition or not? This problem 
seems to have been left without discussion for quite 
a long time. The idea that there are two types of 
negative resistance, the N-type and the S-type, was 
introduced by Crisson, who called them the series 
and shunt types, because this analysis was concerned 
with the use of negative resistance for telephone 
repeaters. In this application it is essential to know 
what happens when the repeater is not being used, 
which normally means that the line in which it is 
connected is open-circuited: a series type is perfectly 
safe in this condition, but a shunt type will oscillate 
and may disturb other equipment. 


Resistance ae on 


The approach to negative resistance which tells us 
why one kind is short-circuit stable and the other 
short-circuit unstable depends on a hard physical 
fact: there is no such thing as a pure resistance. Any 
practical negative resistance must have some capaci- 
tance and will probably have some inductance assoc- 
iated with it. A theoretically pure negative resistance, 
of its very nature, cannot lead to instability, for 
reasons which are beyond our scope here, but which 
are discussed in a paper' referred to at the end of this 
article. The stability of a negative resistance circuit is 
therefore determined by the actual impedance over 
the whole frequency range, from —« to 0, 

We can determine this impedance quite easily by 
using the circuit shown in Fig. 6. The variable re- 
sistance and capacitance (or inductance) elements are 
adjusted until the voltmeter shows a balance, when the 
total impedance (R jwL)—Z, for the LR case, 
is zero. Obviously then Z R joL R 7X. 

For each frequency we plot a point on the R, X 


Below: Fig. 5. If this is all the information available, is the 
system stable or unstable? 
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Fig. 6. Test circuit for measuring negative impedance, 


Fig. 7. The locus of the complex impedance R +- jX as the 
frequency is increased from f, to f,. This particular example 
shows a negative resistance. 


graph shown in Fig. 7, and join the points to give a 
curve. When we do this we find that the graphs look 
something like the lower ones of Fig. 8, in which the 
arrow shows the direction of increasing frequency. Over 
on the left the two graphs are very similar, so that at 
some frequency both correspond to, say, —1,000 ohms, 
non-reactive. In order to appreciate the difference be- 
tween these two curves, let us look at Fig. 8(a) and (b). 
We can consider these curves as the boundaries, the 


cages, separating two regions of the plane RX. One of 
these regions is inside, the other outside, and we raust use 
a consistent rule for deciding which is which. The 
rule is that the Right Bank is inside, left and right being 
distinguished by looking in the direction of increasing 


frequency. The origin is inside in Fig. 8(a), but in 
8(b) the origin is outside the boundary. The origin, 
of course, corresponds to a short circuit, and as it 
can be shown that points inside the boundary are 
unstable loads for a negative impedance, Fig. 8(a) 
corresponds to a short-circuit unstable system, while 
Fig. 8(b) is unstable with high impedances connected 
to it. The loops of Figs. 8(c) and 8(d) are not quite so 
obvious. The easiest way to check inside and outside 
here is to see how the pattern changes if it is treated as 
a piece of string, marked with directional arrows, and 
with a stick at the origin to prevent any crossing of 
the origin. In Fig. 8(c) the little loop on the right 
can easily be collapsed to a knot, so the origin is 
inside, as it is in Fig. 8(a). In Fig. 8(d) the small 
loop round the origin must be enlarged until the 
big kidney-shaped loop on the left collapses to a 
knot; Fig. 8(d) is like 8(c), with the origin outside. 

These diagrams, as you will have guessed, are re- 
lated to the Nyquist diagrams used in feedback ampli- 
fier theory. There is, indeed, another way of treating 
feedback amplifiers, by breaking the feedback path and 
measuring the impedance at the break, which leads to 
exactly these curves. If you get a curve like Fig. 8(a) 
or 8(c) when the feedback path is closed, the amplifier 
will be unstable. What we are doing in this analysis 
is finding the frequencies at which oscillation can take 
place, if it can: the noise in the circuit will build up 
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(c) 


Fig. 8. Typical plots of R and X for, (a) and (c), series 
type and, (b) and (d) shunt type negative impedances, 


at those frequencies to allow the system to trigger over 
to the point Q or S in the earlier diagrams. 

The reader may be tempted to think that this idea 
of negative resistance is all very academic. Useful for 
oscillators, perhaps, but of no other application 
is the view which most of us used to take. In recent 
years, however, a new idea has grown up and is likely 
to be of great importance. It begins, for our purposes, 
with a method of designing negative resistance circuits 
of very reliable characteristics. The dynatron circuit 
suffers from the disadvantage that it is really a ‘‘ trick 
circuit ’’ depending on valve characteristics which are 
not strictly controlled. It works well so long as you 
are prepared to adjust it carefully, but it cannot be 
designed, built and left alone. There is, however, 
a very interesting circuit based on the grounded-grid 
amplifier which will provide negative impedances 
that are almost independent of the valve charac- 
teristics. In an article on the grounded-grid amplifier 
(May issue, p. 214) I showed that the input and output 
impedances of a grounded-grid amplifier with feed- 
back from anode to grid are: 


input impedance 


output impedance 
Let us now take k 


R 


R 


4 


Me 
If we neglect the term p/(u 
200 ohms, positive, we have 


R 


R, 


Since » will be about 50 for a 12AT7, the term (« — 1)/ 
(u 1) is very close to unity, and both R,, and R, 
are approximately equal to the negative of the im- 
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Fig. 9. Basic circuit of negative impedance converter. 
Across AB the impedance is of series type, and is about 

R,: across CD the impedance is of shunt type, and is 
about —R,. 


pedance at the other side of the valve. As you can see, 
if « drops from 50 to 40, the coefficient (, 1)/(u 1) 
changes only from 0.961 to 0.95. 

The actual circuit used to produce this high- 
stability negative impedance (it is called, for obvious 
reasons, a negative impedance converter) is shown in 
Fig. 9. As you can see, it is a push-pull grounded- 
grid amplifier, with feedback to each grid directly 
from the opposite anode. The direct coupling makes 
|R| 1, and the cross connection gives the minus 
sign. We can remove R, and see —R, across terminals 
C and D. In practice it is just slightly more com- 
plicated, because to make the circuit work well we will 
try to keep R, in the region of 10-30 kQ, the sort 
of value which suits the valve, and if we want a low 
negative impedance at AB we must use an input trans- 
former. 

An interesting feature of this circuit is that it 
gives us a chance to work with either series or shunt 
types of reactive impedance. At AB the impedance 
is of the series type, while at CD it is of the shunt type. 
This result was implicit in the discussion of the way 
the impedances varied with k in the previous article. 
An amplifier of this kind, called an El repeater’, is 
being used in America in telephone circuits: the 
line is broken and connected through AB. The nega- 
tive impedance acts as an amplifier in both directions, 
quite impartially. A corresponding circuit using 
transistors has been described by Linvill*, who 
has gone on to show* how a device of this kind can be 
used together with RC circuits to produce some quite 
impressive filters. One of these basic circuits, with the 
response obtained, is shown in Fig. 10. 

I do not propose to discuss these negative resistance 
circuits in any more detail here, because they are both 
complicated and rather specialized. They are examples 
of the trend of modern circuit design towards a form 
in which the valve is so controlled in the circuit that 
changes in its characteristics do not affect the operation 
of the system. The basic theory of negative resistance, 
too, shows an increasing concentration on the full 
story of a situation. Whether you look at the V-I 
characteristic, or at the impedance presented at the 
terminals, you must investigate conditions quite a 
long way from the actual working region. You must, 
indeed, search for 

**. . . The five unmistakable marks 

By which you may know, wheresoever you go 

The warranted genuine Snarks.”’ 
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Fig. 10. High pass filter using transistor negative impedance 
converter. 


And then, having made your negative resistance, and 
decided how you are to use it, 

**] feel it my duty to say, 

Some are Boojums.. .”’ 
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“The Oscillescope at Work” 


ALTHOUGH the cathode-ray oscilloscope has become 
an everyday tool in radio, not everybody realizes its full 
potentialities. A new Wireless World book “ The Oscillo- 
scope at Work” by A. Haas and R. W. Hallows, M.A. 
Cantab), M.I.E.E., is therefore likely to open a good many 
people’s eyes to just what can be done with this versatile 
instrument. After a description of the c.r.o. itself the book 
starts with a general chapter on the investigation of 
electrical properties such as voltages, frequencies and 
phase relationships, also including such topics as Lissajous 
figures, circular time bases and hysteresis—loop traces. 
The remaining chapters deal with the use of the c.r.o. on 
amplifiers, oscillators, rectifiers and detectors, modulators, 
phase-shifting circuits and finally television receivers. 
Oscilloscope operating troubles are also discussed as are 
various refinements and accessories to the instrument. 

The book is liberally illustrated with 217 oscillograms 
and 102 diagrams, It is available from booksellers at 15s 
or direct from our Publishers at 15s 6d by post. 
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V J R T E X I 0 N TAPE RECORDER 


% The noise leve: is extremely low and 
audibly the hum level and Johnson noise 
of the amplifier and deck are approximately 
equal. Only 25% of this small amount of 
hum is given by the amplifier alone. 


% Extremely low distortion and back- 
ground noise, with a frequency response 
of 50 c¢/s.—10 Ke/s., plus or minus 1.5 db. 
A meter is fitted for the measurement of 
signal level and bias level. 


%* Sufficient power is available for recording 
on disc, either direct or from the tape, 
without additional amplifiers. 


% A heavy mu-metal shielded microphone 
transformer is built in for 15-39 ohms 
balanced and screened line, and requires 
only 7 micro-volts approximately to fully 
load. 

if The .S megohm input is fully loaded by 
18 millivolts and is suitable for crystal 
P.U.s, microphone or radio inputs. 

* A power plug is provided for a radio 
feeder unit, etc. Variable bass and treble 
controls are fitted for control of the play 
back signal. 


%& The power output is 3.5 watts heavily 
damped by negative feedback and an ova! internal speaker 
is built in for monitoring purposes. 


The amplifier, speaker and case, with detachable lid, de Faciliti ded , b in 

: : . cilities are provided for using the amplifier alone 

measures Gtin. x 224in. x ISfin. ‘and weighs 30 Ib. and using power output or headphones while recording or 
to drive additional amplifiers. 


PRICE, complete with WEARITE TAPE % The unit may be left running on record or play back 


even with |,750 ft. reels with the lid closed. 


POWER SUPPLY UNIT to work from 12 volt — with an output of 230 v., 120 watts, 


50 cycles within 1°. Suppressed for use with Tape Recorder. PRICE £18 0 


TYPE CP.20A AMPLIFIER 


For A.C. Mains and 12 volte working giving 15 watts 
output, has switch change-over from A.C. to D.C. and 
‘* Stand-by "’ positions. Consumes only 54 amperes 
from !2 volt battery. Fitted with mu-metal shielded 
microphone transformer for 15 ohm microphone, 
provision for crystal or moving iron pick-up with tone 
control for bass and top. Outputs for 7.5 and 15 ohms. 
Complete in steel case with valves. PRICE £30 16 0. 


Manufactured by 


VORTEXION LIMITED, 257-263, The Broadway, Wimbledon, London, S.W.19 


Telephones: LiBerty 2814 and 6242-3 Telegrams: “Vortexion, Wimble, London” 
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= Fiyng Spot Te » ecine + Equipment | 


oops hee 


° »@ § TYPE BD 678 


e Le « 

“4 a, 3 \ wee ; 
The equipment provides a tele- = i 
vision picture of exceptionally high 
quality from 16 mm. films and 
2x 2/in. miniature film slides. A 
‘fast pull down’ type of film pro- 
jector is used and a similar mech- 
anism serves for television systems 
having field repetition rates of either 
§0 or 60 fields per second. Thus 
any type of fixed or moving prism 
system is obviated. 


The 16 mm. Projector, Turret Slide 
Scanner, Optical Change-over As- 
sembly, Flying Spot Scanning Unit 
and the PEC Amplifier are mounted 
on top of the steel cabinet which 
houses the auxiliary units and 
power units. 


The equipment can be fully 
controlled locally and remote 
controlled for stopping and starting 
of the film projector, change-over 
from film to slides and selection of 
any one of eight slides. 


Editions of the BD 678 
are available for 405, 
525, or 625 line systems 


I 


MARCONI 


Complete Broadcasting and Television Systems 


Marconi Equipment has been installed in every one of the B.B.C. Television transmitter 
stations and in the U.S.A., South America, Canada, Italy and Thailand 


MARCONI!’S WIRELESS TELEGRAPH COMPANY LIMITED 3 CHELMSFORD 
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The Diode Rectifier in 


Valve Voltmeters 


(Concluded from p. 286 of the previous issue) 


Limitations of Use Imposed by Specified Maximum Err 


By M. G. 


Tie mathematical derivations of the results now to 
be given will be omitted; they have beer submitted 
for publication in Wireless Engineer. The basis of the 
calculations is the fact that under steady a.c. condi- 
tions the charge taken in by a capacitor during each 
whole cycle must be equal to the discharge. In 
circuits (a) and (b) of Fig. 2 the capacitor C is charged 
during the period when the diode conducts (which with 
our assumed diode is when the anode is more positive 
than the cathode). The resistance is then only the 
generator resistance R, (including the forward resist- 
ance of the diode), and the charging voltage is the 
instantaneous voltage of E, minus the voltage 
to which C is charged. To exclude the com- 
plication of a simultaneous error due to C not being 
large enough in relation to the frequency, and also to 
make the calculations much easier, C is assumed 
to be so large that the cyclical variations of voltage 
across it are negligible. Circuits (c) and (d) are at best 
complicated enough, for in addition to C, being charged 
by E there are some periods when it is being charged 
by C,. In circuit (a) C is discharging through R all the 
time. In (b) it is discharging through R and the source 
impedance (R,) in series when the diode is non- 


Fig. 3. One cycle of opera- 
tion of the series-diode recti- 
fier when C is assumed to be 
large enough to maintain 
the rectified voltage V, prac- 
tically constant. 


conducting. In (c) and (d) the equating of charge to 
discharge must be done for both C, and C,. 

Fig. 3 illustrates the comparatively simple operation 
of circuit (a). V, being the practically constant voltage 
to which C is charged, it is only exceeded by the input 
voltage near the positive peak, from A to B. This is 
the period during which the diode conducts. It is 
best referred to in terms of angle; if the positive peak 
is taken as the starting point, the conducting period 
lasts from —@to +6. This is the charging period for a 
whole cycle ; for half a cycle (0 to z) it is 0 to 6. These 
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angles are all reckoned in radians (7 radians = 180 
degrees). This angle of conduction, @, is in every case 
the king pin of the whole calculation, Given @, the 
corresponding value of R,/R can be calculated; 
in the series circuit it is (tan @—0@)/7. And from Fig. 3 
it is obvious that V, E,,.,c089. The graph of 
V,/ Enox against R,/R was plotted by calculating each 
of them for a number of assumed values of @. 

In the shunt circuit V, is not a constant voltage; 
it is the average value of V,, (Fig. 4), which is a sine 
wave, R/(R -+- R,) times the amplitude of that generated 
by E, and with the positive peak clipped short and 
pushed down to zero level. Seeing that in this and 
other ways the shunt circuit differs markedly from the 
series circuit, it is rather surprising that R,/R and 
V,/E,,o, in terms of @ turn out to be the same. Fig. 5, 
which except for changed symbols and experimental 
plots is a repetition of Fig. 6 in the March 1952 article, 
therefore serves for both circuits. Incidentally, with the 
diodes connected as in Fig. 2 the polarity of V, in the 
shunt circuits is opposite to that in the series circuit. 
The values of R, used for plotting were the values 
actually inserted during the experimental readings, 
augmented by 450, — the estimated average forward 


Fig. 4. One cycle of 
operation of the simple 
shunt-diode rectifier. The 
voltage waveforms are 
lettered to correspond 
with the points in the 
circuit, 


.. = 


Fig. 5. (Left) Graph showing the 


—* 


| 


efficiency of rectification V,/E,,,, as @ 
function of series resistance in the 
series-diode rectifier. It also applies 


te 


ERIES CIRCUIT 
HUNT 


exactly to the shunt-diode circuit if 
either R, or r, is zero, and nearly 
exactly for any values of R, and r, 


within the limits of the curve shown. 
The prints relate to experimental 
readings with the shunt and series 


circuits. 


° 
C °o 
oO 
fs + Pe 


resistance r, of the diode used (EA50) plus the initial 
resistance of the 50 c/s source. R was 1M and 
C, 1wF. The theoretically calculated curve is well 
supported by the experimental readings. 

As already mentioned, however, this graph does not 
show the 99 per cent region clearly, and Fig. 6 is an 
enlargement of this part, plotted as percentage error. 
Because the values of (R, r,)/R are so small, a 
reciprocal scale of R/(R, +- r,) has been added as an 
alternative. This shows how many times bigger R 
must be than R, if the error due to R, is to be as shown 
by the curve. The value of @ for 1 per cent error 
(V,/E,nox cos @ 0.99), is 8.1 deg., so the total 
conduction angle is 16.2 deg. out of the whole 360-deg. 
cycle. R has to be over 3,000 times R, + r,, and the 
peak current taken from the source (at 0 deg.) is 30 
times the average current in the load resistance R. 
Under these conditions, @ in radians is so nearly 
equal to tan @ that four-figure tables are barely enough 
for calculating (R, + r,)/R, and at 2 deg. it is necessary 
to use seven-figure tables. 

If, in order to minimize the effect of R,, R is made 
very large, there is likely to be trouble with grid 
current in the following amplifier?; even 10MQ 
calls for some care in that respect. And the value 
of R,-+r, for 1 per cent drop is even then only 3,100, 
which certainly gives no justification for regarding 
the instrument as an infinite-resistance voltmeter ! 
At 0.5 per cent, R,+r, is only 1,000Q, But the 
greater the drop allowed, the less sensitive the instru- 
ment is to R,. If r, were 1,000Q, it would cause an 
initial drop of 0.5 per cent; but the next 0.5 per cent 
drop the resistance would have to be 2,100 greater. 
The point is that the first 0.5 per cent would be allowed 
for in the calibration. Following this idea, we find 
from Fig. 5 that to reduce V,/E,,,, to 1/+/2, so that 
with a sinusoidal input V, would be equal to E,,,,,, 
(R,+r,)/R is 0.068, so with R=10MQ and R,=0, 
r, would have to be 0.68M; and to reduce V, 
by 1 per cent from this level would necessitate an R, 
of 31kQ, so this dodge gives very nearly a ten-fold 
improvement. Carried to this length, however, it 
could not be expected to be satisfactory at radio fre- 
quencies, owing to stray capacitance shunting the 
comparatively large series resistance needed to aug- 
ment r,. Another objection is that whereas with low 


* “Valve Volumeter without Calibration Drift,” Wireless World, 


Jan. 1952, p. 14. 
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ERROR ( PER CENT) 


i 


8 
o 
R,+r 


R 
Fig. 6. Enlargement and extension of the top part of Fig. 5 
to show small errors more clearly. 


series resistance the diode voltmeter does read very 
nearly the peak voltage regardless of waveform, 
with large added resistance the waveform relation- 
ship is not at all clear. Nevertheless, for measuring 
sinusoidal low-frequency voltages in high-impedance 
circuits it is worth considering. Another advantage 
is that it greatly improves the linearity of the diode. 
As a compromise, for general purposes, enough resis- 
tance could be incorporated to cause a drop of a 
few per cent, to be absorbed in the calibration; even 
such a small resistance would materially reduce the 
sensitiveness to source resistance. 


Diode Resistance 


In all this we have been tacitly assuming that diode 
forward resistance (r,) and source resistance (R,) 
are indistinguishable in their effects. In Fig. 2(a) 
this is obviously true, but not necessarily in (b). 
Fig. 7 shows the diode resistance (with or without 
added series resistance) separately. The diode, while 
it is conducting, does not now completely short out 
R, as was assumed in the calculation for Fig. 2(b), 
and the total resistance is R, in series with r, and R 
in parallel. In spite of this, V, still turns out to be 
E cos 6, but (tan@—6)/m is no longer (R,+r,)/R 


mar 


r , . . 
“, where r’, is the resistance of r, and R 
r 


a 
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in parallel. If R,=0, this comes to r,/R, so R, and r, 
are interchangeable. The only difference is when both 
are present at once; and even in the worst case (when 
they are equal) the inaccuracy in using Fig. 5 with its 
(R,+r,)/R instead of (R,+r’,)/((R—r,’) is hardly 
perceptible, right down to V,/E,,,,=about 0.7. 

We now come to the filtered shunt circuits, Fig. 2(c) 
and (d). It would be pleasant if from the values of 
R, and R, an equivalent could be found to R in the 
unfiltered circuits, so that the same V,/E,,,, curve 
could be used; but this does not seem to be possible. 
However, if V,/E,,,, is plotted against (R,+-r,)/R, 
in Fig. 2(c) and (R,+r,)/(R,+R,) in (d), not only 
are these two curves identical for any given value of 
R,/R,, but for reasonable values of R,/R, the curve 
begins by following the one in Fig. 5 so closely as 
to be hardly distinguishable from it, and only deviates 
seriously below it when the R, error is more than about 
10 per cent. Where with the unfiltered circuits 
V,/Ener iS 0.7, with filtered circuits in which 
R,/R,= 1.85 (for example) it is 0.64. This curve also 
is confirmed by experiment. 

The outstanding and convenient fact is that for 
all the circuits considered Fig. 6 is either correct 
or near enough, if for Fig. 2(c) and (d) R is replaced 
by R, and R,-+R, respectively and R, is not large 
compared with R,. 

The procedure for calculating the error in measuring 
the voltage across a resonant circuit when r, is not 
negligible, or there is other resistance (R,) in series, 
or both, is first to reckon the drop of voltage across 
the resonant circuit due to the R, of the rectifier 
connected to it, and then, regarding this reduced 
value as E, to find the additional R,+r, error as has 
been shown. 


Filter Capacitor 


The remaining question concerns the value of 
C (or C, and C,). It is sometimes supposed, or at 
least implied, that the principle at work is the same 
as in the ordinary valve coupling, Fig. 8. Here, to 
pass 99 per cent of the applied voltage to the valve, 
{CR must be 1.12; so at 50 c/s CR must be 0.0224 
megohm-microfarads. But in the diode rectifier 
this mode of calculation does not apply, even if 
R, (or any other value of resistance) is substituted 
for R. The relationship is much more subtle. For 
one thing, it is bound up with what we have just been 
studying—R,. 

The calculation of fCR error, even for the simple 
series-diode circuit and after making various simpli- 
fying assumptions, is more difficult.t On the assump- 
tion that R, = 0, Bell’s method leads to the simplified 
result: 


V, _ 1+cosa 
 - 2 
where « is the conduction angle, given by 


a/2n—1) 
exp. ( 7CR ) = COsa 


Fig. 9 is a graph of this, in the form of percentage 
error against fCR. Owing to the simplifying assump- 
tions, and the fact that series resistance never is 
entirely absent, it is not safe to regard this graph as 
giving more than a rough idea. It can, however, 


+ See reference (2) (D. A. Bell) and also J. Marique, Wireless Engineer, 
Jan. 1935 pp. 17-22. 
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continue to give a rough idea even when R, is not zero, 
for, as Bell has pointed out, R, has little effect on 
the combined R, and fCR error until the R,- 
alone error curve overtakes the fCR error curve. 
In other words, one can adapt a R, curve such as 
Fig. 5 to a finite value of C by plotting at its left- 
hand margin the level found from Fig. 9, and con- 
tinuing this level as a horizontal line until it merges 
into the downward sweep of the original curve. 

This result was obtained by Bell for the series- 
diode circuit only. The experience we have already 
obtained might lead us to expect that it would not 
be drastically different for the simple shunt circuit. 
And experiment confirms this, the readings with the 
shunt circuit being indistinguishable from those with 
the series circuit. Fig. 10 shows the infinite-fCR 
curve of Fig. 5 with the addition of measured plots 
for a number of finite values of (CR. They were actually 
read in the simple shunt circuit, but can be taken as 
applying to the series circuit. It is interesting to note 
that fCR=1, which in Fig. 8 causes a loss of just 
over 1 per cent, in rectifier circuits causes a loss of 
30 per cent. 

How about the effect of the filters on fCR error ? 
There is, of course, the complication of the filter 
capacitor C,. As it happens, its value has much less 
effect than that of C, on the efficiency of rectification ; 
so long as fC,R, is not less than about 2 it is practically 
the same as infinity. We have already seen that the 
addition of either type of filter to the simple shunt 
circuit causes the R, error to increase somewhat, the 
increase being greater the greater the value of R,/R,, 


ie 
VS i — {Ah 


Fig. 7. When the diode 
forward resistance r, is 
greatly augmented by 
series resistance, its 
effect is not precisely the 
same as that of the same 
amount of resistance 
added to R,. 


Left: Fig. 8. The voltage 
loss caused by C in this 
type of circuit is far less 
than that in a_ diode 
circuit with equal CR. 


ERROR (PER CENT) 


100 


Fig. 9. Approximate low-frequency error curve calculated 
Bell’s method for series-diode circuit on the assumption 
at R, + r, is negligible. 
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and that for practical values of R,/R, the increase is 
negligible if the original R, error is only a few per cent. 
The same can be said of the effect of the filter on 
errors caused by fC,R, being too small. Actually, other 
things being equal, the increase of error is greater with 
f{C,R, error than with R, error, but it is still negligible 
with small errors, unless R,/R, is exceptionally large. 

Fig. 10 shows that, just as a little initial r, drop has 
the advantage of reducing errors due to R,, so does a 
fCR error. But whereas the r, drop can be absorbed 
into the calibration, the fCR drop depends on 
frequency, so ought to be avoided at all working 


TABULATEL 


frequencies. However, as Fig. 10 again shows, the r, 
drop is not only beneficial in reducing liability to R, 
error, but also reduces fCR error, or (to put it another 
way) enables a smaller value of C to be used than 
would otherwise be necessary. The point of this is 
that even r.f. valve voltmeters usually have to be 
calibrated at 50 c/s, and for a.f. purposes it may be 
desirable to go down to 20 c/s without serious error. 
If the initial resistance drop is made negligible by 
using a low-resistance diode and no other internal 
series resistance, the minimum value of CR (time 
constant) needed to restrict the fCR error at 50 c/s 


NOT LARGE 


Indicates an approximation with negligible error. 


It is assumed that fCR, fC,R, 


practically correct if {CR and fC,R, are over 100 and fC,R, over 2). V 
The values given for R, are those to which R 


diode conduction, in radians 


and fCyRz are large enough to keep voltage across C, C, and Cy, constant 


formulae given are 
61s half the angle of 
In the second circuit 


is the mean rectified voltage 
, tends as V./E tends to | 


mar 


the diode resistance r, is assumed to be much less (not more than a few per cent) of R, but the third case covers augmented values 


Plotting cos@ against (tan 0 
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0)/m gives a graph of V,/E,,,a. in terms of R,, et 


, as in Figs. 5 and 6. 
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to 1 per cent and at 20 c/s 
to 2 per cent is about 1 
e.g. R 10MQ and C 


0.14F) and that is so large 


as to make the response of 
the instrument to changes 
of voltage rather sluggish. 


Also the capacitor is 
inclined to be rather bulkier 
than one cares for use at 


T 


high r.f. One solution for 
a general-purpose diode 
voltmeter is to use a small 


' 
! 
| 7 
— 


C in a probe head for r.f. 
and to augment it by a 
large C when measuring at 


low frequencies. But for a 
purely a.f. instrument the 
sluggish action can be 
avoided by augmenting the 
resistance of the diode. As 
Fig. 10 shows, if r,/R at 
R 0 is made 0.03, the 
fCR error is less even when 
fCR is as low as 5 than it js with fCR 
is small. 

Summing up, one can hardly avoid the conclusion 
that for measurements at a.f. only, in circuits that may 
have high impedance, one would be well advised to 
consider the type in which a stabilized pre-amplifier 
is used, not only to extend the linear ranges to low 


50 when r, 


ages ERT EE 


Ayth 


R 


Fig. 10. The dotted curves are measured characteristics of a shunt-diode circuit, but 
may be taken as applying also to the series circuit. The full-line curve is the theoretical 
characteristic as in Fig. 5. 


voltages, but also to reduce error from source im- 
pedance. If, for simplicity, the unamplified diode is 
used, its performance can be improved by incorporating 
series resistance. At r.f. this is undesirable, but as 
high-impedance r.f. circuits to be measured will in 
the majority of cases be resonant, there is less need 
for it. 


Long-distance V.H.F. Reception 


A PHENOMENON which is associated with elec- 
trical discharges in the lower atmosphere has been 
recently encountered in the long-distance reception of 
v.h.f. signals, and is described by G. A. Isted in the 
current issue of The Marconi Review. 

During some experiments which involved the 
automatic recording, in great detail, of the Kirk 
o’ Shotts (53.25 Mc/s) and Wenvoe (63.25 Mc/s) 
sound channels at Great Baddow, Essex, it was 
observed that the signals often arrived in a suc- 
cession of impulsive bursts, having a duration between 
0.1 sec and 1.0 sec, and varying in amplitude between 
5 and at least 20 db above the very weak background 
signal. The distances involved are. 330 miles to Kirk 
o Shotts and 180 miles to Wenvoe. It was found 
that the signal bursts often took the form of trains, 
consisting of bursts equally spaced in time, and that, 
apart from single bursts, there were many such trains 
consisting of from two bursts up to six or seven in 
number. The burst activity on the Wenvoe signals 
was much less than on those from Kirk o’ Shotts, 
but at times there was strong evidence that a certain 
arrangement of signal bursts from Kirk o’ Shotts 
occurred on the Wenvoe signals at a slightly different 
time. 

By arranging one receiving channel to record the 
Kirk o’ Shotts signal (and also the radio energy from 
a lightning flash) and another to record the lightning 
energy only (by detuning it from the Kirk o’ Shotts 
frequency), a simultaneous recording system was set 
up which permitted identification of the signal bursts 
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and lightning flashes. It was found that the trains 
of signal bursts were very often associated with a 
lightning flash, the bursts sometimes preceding, some- 
times occurring simultaneously with, and sometimes 
following the lightning flash. 

By the use of a “static receiver” connected to a 
recorder, the electrostatic clicks which it received, and 
which indicate rapid changes of an electric field in 
the atmosphere not necessarily due to lightning 
flashes, were also found to be closely associated with 
the trains of signal bursts. 

Vertical incidence inospheric recordings of pulse- 
signals on 10.6 Mc/s were then examined, and these 
showed the presence of sporadic scatter points of high 
ionization density at heights corresponding roughly to 
that of the E layer, and having durations and time 
spacings similar to those of the signal bursts. These 
ionospheric echoes also often occurred in trains and 
it was found that they were often associated with 
lightning flashes. 

It was concluded that the v.h.f. signal bursts (such 
signals would not normally be reflected from the 
ionosphere) were due to reflection from these short- 
lived localized patches of high ionization in the E 
layer. They are attributed to recurrent electrical 
discharges from clouds in the lower atmosphere, these 
discharges not necessarily amounting to lightning. 

After an examination of the relevant meteorological 
information a theory is put forward to account for 
this. It is suggested that certain types of cloud in 
the lower atmosphere become charged until, the 


, 
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charge reaching a critical striking potential (dependent 
upon the electrical characteristics of the air above 
the cloud), it discharges in the form of a current 
flowing upwards to the E layer; and then, recharging, 
reaches the critical striking potential at regular time 
intervals. (The relaxation time connected with 
charging and discharging clouds would seem to be 
in close correspondence with that for triple and quad- 
ruple trains of bursts, which has an average value of 
4.0 sec.) The energy flowing from the clouds to the 
E layer causes the short-lived patches of high ioniza- 
tion, which, in turn, give rise to the signal bursts. 
The energy is then conducted along the E layer to 
fine weather -regions, where it leaks by conduction 
through the air to the earth. (Lightning flashes between 
cloud and earth complete the circuit.) It is also sug- 
gested that more continuous ionization in the E layer 
(apart from that due to solar radiation) may be set 
up in this way, and that it may account in part for 
the Sporadic E phenomenon. 

Whether or not these theories are proved to be 
correct, the experimental evidence is extremely inter- 
esting, and the author is to be congratulated upon 
the very lucid and painstaking way in which he has 
presented it. A lot of work must have gone into this 
project, as a result of which our knowledge of radio 
propagation and related phenomena cannot fail to be 
enhanced. T. W. B. 


SOUNDS—PAST AND PRESENT 


AS a prelude to the British Sound Recording Associa- 
tion’s annual convention and exhibition, held recently 
at the Waldorf Hotel, London, W.C.2, Brian George, 
of the central programme department of the B.B.C., 


gave a talk on “Voices and Sounds from History,” 
illustrated by examples from the B.B.C.’s record 
archives. These included the voices of Alfred Lord 
Tennyson and Gladstone—transcribed from phono- 
graph cylinders, the “home recording” of that day— 
and Mr. George spoke of the difficulties of authenti- 
cating early records of celebrities in view of the many 
examples of amateur mimicry which still survive and 
are discovered from time to time. Not all the records 
are of the great; the B.B.C. archives contain speci- 
mens of contemporary wit and dialect, from people 
in all walks of life. Much effort is being expended 
to trace among the older generations the rich dialects 
that are in some danger of losing their edge as the 
result of the tendency towards standardization in the 
accents of B.B.C. announcers. 

Guests at the annual dinner 
Ashbridge and Harold Bishop. 

After two years’ service H. Davies is retiring as 
president and will be succeeded by Norman Leevers 

Both Saturday and Sunday attendances at the exhi- 
bition were high, and on both days visitors were able 
to hear demonstrations of high-quality commercial 
reproducers. 

This year’s competition for amateur constructors 
showed a wide range of interests and no falling off in 
enthusiasm. The President’s Trophy and the Wire- 
less World prize were won by G. M. Simpson for his 
cathode-ray oscilloscope, designed for work on wide- 
frequency-range sound recording and reproduction. 
Made from surplus parts and incorporating a 2}in 
VCRI139A tube, this instrument was notable for the 
very high standard of workmanship and finish. The 
Committee prize went to A. G. Tucker for an experi- 


included Sir Noel 
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menter’s console giving quick access to the under- 
sides of the various chassis for modifications, while 
presenting a permanently neat appearance when 
closed. Principal sections included a three-speed 
record turntable, a tape deck, a radio feeder unit and 
a control panel. 

Notes on the commercial exhibits are included in 
the review of audio developments elsewhere in this 
issue. 


SMALL-CRAFT RADIO 
INSTALLATION 


A RADIO installation intended for the smaller and 
“ middle-water” type of fishing craft and providing for 
reception over the ranges 45 to 131 kc/s and 375 kc/s to 
3.4 Mc/s; radio telephone transmission on any of six 
crystal-controlled spot frequencies in the band 1.6 to 
2.85 Mc/s and direction-finding facilities has been intro- 
duced by the Marconi International Marine Communica- 
tion Company, Chelmsford, Essex. 

Controls are reduced to a minimum while retaining full 
flexibility to meet widely different conditions of operation 
and all are fitted with knobs that can be handled while 
wearing gloves. 

The aerial is a single loop in a rotating frame con- 
trolled by a large handwheel from below and it is 
intended to be mounted above a wheelhouse or chart- 
room housing the radio equipment. 

The receiver, known as the “ Renown,” and the trans- 
mitter (“Guillemot”) are approximately the same size 
and can be mounted very conveniently one above the 
other in a recess as shown in the illustration. “ Seapilot” 
is the direction-finding equipment. 

The equipment is designed for operation from 24-volt 
batteries. 


Renown-Guillemot-Seapilot radio-telephone and direction- 
finding equipment introduced by Marconi Marine. 
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MODERN TELEVISION TECHNIQUE 


FRINGE AREA RECEPTION 


Before setting out to design a receiver for 


Fringe Areas, a number of tests were 
made to determine the requirements. 
The first showed that increased gain, 
whilst essential, was not in itself enough 


REACTANCE 
VALVE 


HIGH © SINE 
WAVE 
OSCILLATOR 


SHAPING 
VALVE 


Sawtooth 


and that a reduction in the bandwidth 
was detrimental. 

Under these severe conditions the noise 
grain produced by a high gain wide band 
vision receiver consists of a very fine dot NOISE 
structure which disappears when viewed FILTER 
at the correct distance, i.e. when the lines yetworK 
are not noticeable. The narrow band 
receiver on the other hand produces a 
much coarser grain, and this is far more 
visible and objectionable. 

The limit of gain is set at some point 
where the amplified signal is considerably 
less than the aggregate of noise due to 
cosmic radiation, man-made static and 
receiver noise. A picture under these 
conditions has but two tones, grey, and 
noise modulated by whiter than grey 
signals. Its entertainment value over long periods may be 
doubtful, but it is still possible to derive information from it 
and many viewers in remote areas are prepared to accept 
pictures of this standard pending increased coverage by the 
B.B.C. The experiments showed that careful attention to the 
aerial, feeders, input valve and mixer circuits enable signals 
as low as two or three micro-volts on Band 1 to be considered 
in this category and displayed in a worthwhile form. 

Also present with noise of low amplitude is a snowstorm of 
man-made and natural static impulses, capable of overloading 
the cathode ray tube. It is, therefore, essential not only to 
limit these impulses but to reduce their intensity so that they 
merge with the grey tone. The ** His Master's Voice”’ impulse 
inverter circuit behaves admirably under these conditions dis- 
criminating easily between the low amplitude wanted signals 
and the high amplitude noise. 

Experiments conducted by ‘‘His Master’s Voice” have 
shown that the entertainment value from a noisy signal is 
greatly enhanced when viewed on a receiver controlled by 
clean synchronizing pulses, and that by averaging the synch. 
information over a period of at least ten frames, ragging or 
wobble of the picture is eliminated. 


To obtain full value from a noisy signal entails the use of 


synchronizing circuits fundamentally improved in design over 
conventional ones. Such a circuit requires to be of extremely 
high stability yet sensitive to control so that, providing an 
occasional burst of synchronizing information is received 
within the ten frame period, an unbroken picture is maintained. 

A schematic diagram showing a flywheel scanning arrange- 
ment which meets this requirement is shown in figure 1. 
Circuits, which do not employ highly stable oscillators, and 
hence which have to average the synch. information over a 
much shorter period give markedly inferior performance and 
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were therefore discarded by *‘ His Master's Voice” engineers, 
when designing Model 1828. 

Experience in the field has shown that in areas where the 
mean signal level is less than 25 micro-volts the slow fades 
that occur, say, between daylight and darkness, can vary the 
signal down to below 5 micro-volts and above 50. 

In addition, certain weather conditions, and cloud reflec- 
tions produce signal cancellation and signal addition resulting 
in variations from one to a hundred micro-volts. Further- 
more, the sound and vision signals do not vary in sympathy. 
It is, therefore, essential that a fringe model should be 
equipped with two highly efficient AGC systems operating 
independently on sound and vision, capable of maintaining 
the output appreciably constant with variations of input 
ranging from five micro-volts to at least 200. AGC systems 
which are designed ostensibly to deal with aircraft flutter and 
which begin to operate only at twenty-five to fifty micro-volts 
are obviously useless for fringe area reception. Furthermore, 
the AGC circuit must not be dependent on the line output 
circuit, since transmission phase shifts and variable delays 
produce objectionable gain fluctuation. 

The specification of the ** His Master's Voice” Fringe Area 
Model 1828 (given in brief below) incorporates all the essen- 
tial and desirable fringe features outlined above. 


SPECIFICATION ° 
Vision Sensitivity for full modulation 5 micro-volts 
Sound Sensitivity 1 micro-volt. 
LF. Bandwidth 3 Mc/s. 
Impulsive Interference Inverter. 
Long Time constant flywheel scanning. 
AGC on sound. 
AGC on vision. 
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RECTIFIERS 


for domestic RADIO and TELEVISION 
receivers 


FEATURES 


@ Withstand overloads such as charging current 
of deformed electrolytic capacitors 


@ Instant starting — no warming-up period 
@ Unlimited instantaneous overload 


a ed 
A 6 eng OE 


ta. 


@ Practically indestructible in service. 
@ No limit to size of reservoir capacitor 
@ Simple wiring — two connectors only. 


@ Simple mounting — no valve holder 44” 


@ Small size...low weight 
@ Low heat dissipation 
@ Low cost 


Registered Office: Connaught 


ER PVP ay: Warwick Road, Boreham Weod), 


Piezoelectric 
Crystals 


(Concluded from page 280 of the previous issue) 


: el analogue of the crystal transducer is shown 
in Fig. 9, in which C, is the electrical capacitance, 
C,, is the effective compliance, M is the effective 
mass and 1:N is the “transformer” converting 
electrical to mechanical energy and vice versa. The 
capacity presented to the electrical terminals, the 
compliance C,,, and M, will all be a function of the 
mounting of the crystal, together with any mechanical 
appendages such as stylus, reed, etc. The “‘ mechani- 
cal”? terminals are open-circuited when the crystal 
is clamped (zero velocity) and short-circuited when 
completely free: under working conditions some form 
of complex impedance will normally be connected to 
them. In these analogues the following relations 
hold:— 

Mechanical 

Force 

Velocity 

Mass 

Compliance 

Although crystals are anisotropic, when one is 
investigating a particular cut it is admissible to treat 
the crystal constants as isotropic using the values 
obtained experimentally for that particular cut. 

In the elementary theory of elasticity the three 
elastic constants of an isotropic solid are Young’s 
modulus Y, the rigidity or shear modulus n, and the 
bulk modulus or volume elasticity E. Any one of 
the three can be expressed in terms of the other 
two by the relations given below, which also involves 
Poisson’s ratio 


Electrical 


E.m.f. 
Current 
Inductance 
Capacitance 


(la) 
(1b) 


(Ic) 


. 
on (1d) 
2n 

These various factors all enter into the mechanical 
design equations of the working transducer, and to 
obtain some insight into their application we shall 
consider one or two hypothetical examples. 

The maximum displacement of a gramophone 
record groove is of the order of 0.01cm. Assume 
for the sake of argument a crystal expander plate of 
l cm 0.5 cm 0.07 cm, which is a normal size for 
crystals used in pickups, the Young’s modulus being 
2 10". The crystal (Fig. 10) is firmly fixed at one 
end and is driven by the stylus at the other. At low 
frequencies where compliance is dominant the 
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minimum playing weight necessary to keep the stylus 
in the groove when driven in compression and 
tension, (1) in Fig. 10, would be:— 

D 
o81.C, sh ae Be ad 


7 


(2) 
where W = playing weight, D = displacement of 
stylus in cm, C,, = compliance in cm/dyne. 
The compliance of the crystal as an expander 
is:— 
Cc (3 
Y.w.t 
where Y Young’s 
t = thickness in cm, w 
From (2) and (3):— 


D.Y.w.t 

981./ 

10 2 10"! 0.5 
981 l 


7.14 10* gm (71.4 kilograms). 
This value is somewhat high even for pre-war crystal! 


modulus, / length in cm, 
width in cm. 


Ww 


0.07 
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Fig. 9. Analogue of 
crystal transducer. 


electro-mechanica!l relations in a 
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SOLID BLOCK 


Fig. 10. Elementary crystal transducer illustrating the 
modes of applying stress open to the pickup designer : 
(1) compression, (2) cantilever, (3) torsion. 
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pickups! Let us therefore use the crystal as a canti- 
lever, Fig. 10 (2), in which the direction of vibration 
will be at right-angles to the case cited above. 

The compliance C,, of the crystal as a cantilever 
is:— 


a 


4l* 
Cc Vwi?" ‘3 a * we (5) 
D.Y.w.t* 
4l*,981 
10~* 10"! 0.5 


4 l 981 


0.343 x 10-8 


82.5 gm. 

This value is still much too high for modern pickups, 
but is within striking distance of the optimum and 
represents about the average for pre-war pickups. 
The third alternative is to use the crystal in torsion 
(Fig. 10 (C)), by supporting the front end in a bearing 
and using a stylus, say, 1 cm long. 

: 31 

Ce ** * (7) 


t 
0.63-—- } 
WwW 


) 


n.w.t 1 


where n is the modulus of rigidity and is obtained 
from equation (1b). 

The assumption of a Poisson’s ratio of 0.1 results 
in a rigidity modulus of 9.1 10'*, and 


; r 
D.n.w.t*® | 1 0.63 ) 

w 

W * i 8 
31.981 (8) 


10-* 9.1 10° 


3 ] 


0.343 x 10-* 
981 


« (0.91) 


48 gm. 


This is somewhat better and in actual practice the 
extra compliance required for a practical pickup would 
be obtained by using an elastic type of material for a 
support (such as rubber or p.v.c.) together with a 


cantilever stylus. At the high-frequency end of the 
band, mass impedance rather than compliance is the 
controlling factor and this is where the torsional 
crystal scores with the materially reduced effective 
mass and increased voltage/force sensitivity. 
The effective mass of a cantilever is:— 
l.w.t.p 
3 
where p = density. 
The moment of inertia of the same plate in 
torsion is:— 
lw t . 
Ip = - (1 
36 w* 
If a stylus of 1 cm length is used the effective mass 
at the stylus tip will be the numerical value given by 
equation (10) in grams. Assuming p = 2, and using 
the same sizes as before for the cantilever:— 
] 0.5 0.07 
M 


36 
23.3 milligrams 
effective mass referred to the stylus 


(9) 


(10) 


0.0233 gm 


€ 


where M, 

point, 

and for the torsional unit:— 
2 l 0.125 

mM, 36 

0.000495 gm = 0.495 milligram. 

In other words, a greatly reduced effective mass 

compared to the cantilever crystal. 


0.07 x (1.02) 
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Practical crystals of the cantilever or torsional type 
consist of two correctly oriented plates cemented 
together with electrodes, connecting leads, and some 
form of protective coating, and are usually named 
“*bimorphs.”’ These units then behave as a homo- 
geneous whole and the foregoing philosophy can be 
successfully applied. 

It is now standard practice to specify crystal con- 
stants in M.K.S. units, and these can easily be 
converted to c.g.s. units if one remembers that the 
M.K.S. unit of force is the newton and is equal to 
10° dynes ; the accompanying table gives multiplying 
factors for both systems. Because most engineers 
still use the foot rule (and the majority of machine 
tools in this country are calibrated in inches) the 
physical dimensions of the crystals listed in Table 2 
are given in inches and the other parameters are in 
the standard electrical nomenclature. 

Table 2 shows the various constants of the equivalent 
circuit shown in Fig. 9. It should be noted that the 
torsional coupling coefficient is given in volts/newton. 
metre or volts/dyne.cm. The torsional compliance 
is given in radians/newton.metre or radians/dyne.cm. 
The effective moment of inertia is given in kgm.m?* 
or gm.cm.’. 

Practical crystal stoday are usually between 0.5in 
and lin long, 0.25in to 0.375in wide and 0.015in to 
0.06in thick. In the case of barium titanate the 
length varies between 0.5in and lin, width 0.06in to 
0.lin and the thickness is usually 0.03in. Because of 
the low transducer ratio (N) and very high dielectric 
constant of barium titanate, the two elements are 
usually connected in series, giving twice the output 
voltage for a quarter of the parallel capacity. In the 
case of Rochelle salt units, where the reverse con- 
ditions hold, the parallel connections are used. The 
nominal value of capacity is usually set at a minimum 
1,000 pF. In each case the compliance of the crystal 
is of the order of 10 times lower than that required 
for present-day pickups. The additional compliance 
is obtained by supporting the crystal on resilient 
rubber pads or using some other form of compliant 
coupling. 

The resonant frequency of the system can be 
obtained from:— 


1 


27\/M.C,, 
where M is the effective mass, or the moment of inertia, 
and C,, is the effective compliance. 

From the values given in Table 2, it will be seen 
that the resonant frequency for bimorphs of identical 
size will be lower for cantilever units than for torsional 
units and the effective transducer ratio is also lower. 
It is important to use either M.K.S. or c.g.s, units 
throughout otherwise the resonant frequency of a 
pickup may appear to be in the megacycle band! If 
we compare a Rochelle salt bimorph of 0.5in = 0.25in 

< 0.03in a torsional and a bender unit, together with 

a barium titanate bimorph 0.7in x 0.lin x 0.03in 
(these are the normal sizes commercially available 
today) the following results are obtained:— 

Rochelle salt 

(Torsional parallel) C 1.25 
Noe 2.93 » 
metre 
7) 1.3 radians/newton.metre 
Ig 1.64 x 10>! kgm.metre 
f, 11,000 c/s. 


f, 


10~* farad 
10* volt/newton. 
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Rochelle salt 
Cantilever parallel) .25 x 10-* farad 
. 10? volt/newton 


d 10-* metre/newton 


>ZNZO 


Ceramic 

Cantilever series) 6 x 10-19 farad 
= 63 volt/newton 
2  10~* metre/newton 
52.5 x 10-6 kgm 

y 1,550 c/s. 

To bring these values down to the familiar c.g.s. 
units and assuming a stylus length of 1 cm for the 
torsional unit (a normal practical value), we get the 
following:— 


lI 


ZOZO 


i 


Gc N Ca M Se 
uuF) (mV/dyne) (cm cyne) (mgm) (ke/s) 
x 10> 


Rochelle salt 
Paralle! 
torsional) 

Rochelle salt 
Parallel 
cantilever) 

Barium titanate 
Cantilever) 


1250 2.93 0.13 1.64 11.0 


1250 2.0 0.13 


0.20 


25.0 
52.5 


2.8 


760 0.63 1,55 


It will be seen that a torsional unit of the same size 
and material gives a superior performance for both the 
voltage sensitivity and resonant frequency, and that 
the sensitivity of the ceramic element is considerably 
lower than either of the two Rochelle salt units. The 
sensitivity of the titanate can be improved by decreasing 
the thickness, width, or increasing the length; the 
thickness of 0.03in is the present commercial minimum, 
this value being dictated by fragility in handling, 
warping during firing, etc. Increasing the length 
will decrease the resonant frequency and decreasing 
the width will reduce the capacity (but will not affect 
the resonant frequency) although the compliance will 
be inversely proportional to it. The same remarks 
in general apply to Rochelle salt, except that the 
minimum commercial thickness is 0.015in and the 
minimum width is about 0.2in, but in view of the 
higher coupling coefficient more liberties may be 
taken with the Rochelle salt than with the titanate. 

Conclusions.—Of the three possible sources of 
transducer material at present available, A.D.P can 
be counted out for most pickup applications by virtue 
of the extremely low dielectric constant, although 
it is used to some extent for microphones. Rochelle 


TABLE 2. 
(Dimensions of crystals in inches) 


Twister ‘*‘ Bimorph ”’ 


Linear Three-Corner 


Torsional 


e 
Parallel 


N N 
| Parallel | Series 


| Ne 
| Parallel | 


Ne 


ea. M Series 


M.K.S. | Farads 
Multiply fizures by | 10-12 


C.g.8 


£5. pypF 
Multiply figures by l 


Rochelle salt (30°C) 


4.28iwt 


A.D.P. 


3.74 lot 


Bender ‘‘ Bimorph ”’ 


Cantilever 


Centre Drive 


Ce 
Parallel | N 


Series 


N N 
2 Parallel | Series Cc. 


M.K.S. 
Multiply figures by 


Farads 
10 12 


c.g.8. 


Multiply figures by 


| 10-12 


Rochelle salt (30°C) 


| 
! | 7.06 
e | 


B 


,| 6.68 Jot 0.73 | 1.45 
wr wt wi 


x, | 13.95 deve 


‘12.0 


A.D.P. | 6.0— 
| w wt 


| 3 3 | 
| 7.84 : 7.15 lot | 1.5 : | 14.3 dot 
wt wt 


| 0.135 : 


Ceramic 


1 | 
aoe | 9-27 


wt | 


wd : 1 


25 lwt | 0.034 0.068 50 /wt 
| wl w 


| 
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salt, when correctly used, can result in highly 
efficient, consistent and cheap mass-produced gramo- 
phone pickups. It should not be used at temperatures 
above 45°C and it must not be subjected to tempera- 
tures in excess of 55°C. In general, it is wise not to 
use Rochelle salt units within 20 degrees of 
latitude of the equator. 

Barium titanate units have the advantage over 
Rochelle salt that they can be made completely 
tropical proof, although due allowance must be made 
for possible variation in sensitivity with temperature 
on zirconium-loaded elements. The capacity is 
virtually independent of temperature, but the voltage 
sensitivity is about 20 db compared with Rochelle 
salt for the same needle-tip compliance. Because 
of the cantilever construction, the effective mass is 
considerably greater than that of a torsional unit, 


and if the needle tip impedance is to be kept within 
reasonable values at high frequencies some form of 
mechanical decoupling must be introduced between 
the stylus and the crystal element, and considerable 
high-frequency attenuation must be expected in the 
pickup. 

From the foregoing it will be appreciated that the 
final solution of a particular pickup design problem 
is governed by many factors, and at present there 
is no one ideal solution for a crystal cartridge with a 
wide frequency range, of high compliance, which is 
completely tropical proof and has a high sensitivity; 
although each new development and improvement in 
technique brings the goal appreciably nearer. 

Acknowledgment is made to Mr. A. C. Dobelli, of 
the Brush Crystal Co. Ltd., for information on 
fundamental crystal parameters. 


Congress on Sound Recording—Paris 1954 


Some Points from the Discussions and Items of Interest 


’ 


in the Exhibition 


-* April 5th to 10th, 1954, an International 
Congress on Sound Recording was held in Paris. It 
was organized by the Société des Radioélectriciens, 
under the direction of G. Rabuteau, the President 
of the Society. 

During the week of the Congress some 64 papers 
were read, and six visits to technical or industrial 
organizations were arranged. 

An exhibition of everything appertaining to record- 
ing was open for the whole week, including Sunday, 
April 11th. In addition to this very full programme, 
evening engagements included a symphony concert, 
and a demonstration of synthetic music (including 
“ Musique Concrete”) arranged by Radiodiffusion- 
Télévision Francaise (R.T.F.). 

The Congress was opened at a ceremony at which 
speeches were made by the President and by the 
distinguished physicist Louis de Broglie. 


Technical Papers 


The papers covered the whole field of the art and 
science of recording and were divided into five 
sections. Section 1 covered the history of recording, 
common problems, and measurements. Section 2 dealt 
entirely with magnetic recording and reproduction, 
including its future application in the television field. 
Recording for the cinema in all its aspects was dealt 
with in Section 3, whilst Section 4 was devoted to disc 
recording including the special problems of micro- 
groove and factory production of gramophone 
records. Section 5 included papers on many applica- 
tions of recording in industry and science, covering 
the recording and storage of pulses, cathode-ray 
memory systems, long-duration data recording, and 
the generation of synthetic music, 
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By H. J. HOULGATE, AM.LE.E. 


An account of the measurement of “wow” and 
“flutter” and its subjective effect, by M. Caciotti, of 
the Italian Broadcasting Organization, was read by his 
colleague Signorina Bordone. For testing magnetic 
recorders having had very little speed fluctuation, the 
following method was suggested. A continuous loop of 
tape, lasting some seconds, is used, and the output of 
the machine is connected to its input after the loop 
has been recorded with tone. Each “pass” of the 
loop through the machine then reproduces and 
re-records the tone, a process which results in an 
increase in the “wow” content of the recording. It 
was shown that if the “wow” and “ flutter” are of a 
random nature, as is often the case in first-class 
machines, then the final speed fluctuation is equal to 
hvn, where h is the original fluctuation and n is the 
number of dubbings. Such a method is also applic- 
able to measurements on disc recorders. Subjective 
tests led to the statement that speed fluctuations at the 
rate of 15 per second were the most objectionable to 
the ear. Reference was also made to the fact that the 
frictional forces on the tape can result in longitudinal 
vibrations, which in their turn give rise to frequency 
modulation of the recorded signal. This effect pro- 
duces high-frequency flutter, which although at much 
too high a rate to be noticed as a variation in pitch, 
results in the generation of objectionable sidebands. 

F, Gallet, an engineer on the staff of R.T.F., dis- 
cussed in detail the causes of noise in magnetic record- 
ing systems. He gave the signal/noise ratio for a 
typical machine as 50db when measured by a “ flat” 
voltmeter, and 6Sdb if an aural simulation network 
were used. It was pointed out that, although these 
figures were acceptable for a recording system, an 
amplifier to be used in a broadcasting chain would have 
a much better signal/noise ratio, and that every effort 
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should be made to improve the performance of mag- 
netic recorders in this respect. Some considerable 
attention was given to modulation noise, which was 
shown to be due to two distinct causes. The varia- 
tions in the magnetic properties of the tape and the 
imperfect contact it made with the head resulted in 
amplitude modulation of the programme by signals of 
a random nature, whilst longitudinal vibration of the 
tape gave rise to frequency modulation of the pro- 
gramme, the modulation being in general random, but 
being “coloured” by the natural longitudinal reson- 
ance of the tape in the region of the heads. Such a 
frequency modulation causes the noise spectrum 
accompanying a tone to include sidebands. It is, of 
course, desirable to give a measure in terms of signal/ 
noise ratio to the modulation noise. This is not easy 
to do since the noise is always accompanied by the 
signal, which is of much higher amplitude, and must 
be removed, together with its harmonics, by very sharp 
filters. It was shown, however, that the spectrum 
produced by amplitude modulation of the signal was 
independent of the signal frequency, and so could 
be measured using a signal of zero frequency, i.e., d.c. 
Such a measurement is not all that could be desired, 
but it is of use in assessing the properties of the tape, 
since the components which are ignored by this 
method are those due to frequency modulation and 
these are as much a function of the recorder as of the 
tape itself. 


Testing Magnetic Tape 


A second paper by F. Gallet was devoted to the 
problems involved in testing tape received from the 
manufacturers. He described a machine for testing 
nine tapes at once, which was on show in the exhibi- 
tion. It consisted of nine channels of recording and 
reproducing heads together with feed and take-up 
spools, and a common capstan shaft, driven by motors 
on the bedplate of the machine. Each of the nine 
tapes was tested for sensitivity at 800c/s throughout 
its length under standardized conditions. The output 
from each tape was recorded by a recording voltmeter 
on a strip of paper about 10in long. In addition to 
the sensitivity tests, two of the tapes on the machine 
were given a modulation noise test and the resulting 
noise output was recorded on further charts. 

It is well known that in the manufacture of record- 
ing tape the support material is coated with the oxide 
in fairly large widths, and each batch is subsequently 
slit into the }in tape used on the machines. The 
lecturer stated that it was desirable that more 
stringent tests be performed on at least one tape 
from each batch. Special equipment is therefore 
used to plot graphs of frequency response, output 
v. bias, distortion v, output, and, after a 24-hour 
delay, to record the “print” level. All these 
tests are recorded on one strip of paper, which, in 
common with the sheet recording sensitivity, carries 
a code number identifying the tape completely, both 
as to batch, and the position the particular tape occu- 
pied in the original wide sheet. This equipment is 
of particular interest, since a controlling amplifier 
connected between the output of the system and the 
input to the recorder is used to keep the output of 
the system constant. The actual output from the 
reproducing amplifier is then determined by a variable 
attenuator connected between its output and the 
control point. Thus the signal applied to the har- 
monic analyser can be taken from the constant level 
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control point and the recording meter has only to 
measure the harmonic output, and not, as would be 
more difficult, the harmonic to total signal ratio. 

Maurice Soubrier had been concerned with the 
problem of correcting a recording, such as that on a 
magnetic dictating machine, either by the deletion of 
undesired matter or by the addition of new material. 
He described a method of doing this without cutting 
the tape, or re-dictating the matter coming after the 
additions. He proposed using two or more coupled 
recorders capable of recording or reproducing in 
either direction of travel of the tape, and so arranged 
that subject matter could be transferred from one 
tape to another at will. To save time the re-recording 
could be carried out whilst the machine was running 
backwards. An apparatus could certainly be made to 
do this, but the present writer fears that it would be 
rather complicated for office use, but might have 
applications in broadcasting when much editing is 
necessary. 

Dr. Schiesser, of Rundfunk-Technisches Institute 
G.m.b.H., discussed the magnetic recorders and 
ancillary equipment which have been developed for 
use in the German Federal Broadcasting System. Of 
special interest was the small portable recorder, Type 
R85, which records at 7}in per sec. using 1,200ft 
spools. The motor system is fed by batteries. A 
separate reproducing head and amplifier are fitted for 
monitoring and subsequent reproduction, and the 
overall response was stated to be flat to 10kc/s. The 
recorder measures approximately 10in x 15in x 5in 
and weighs 22lb. Dr. Schiesser referred amongst 
other things to the work done by N.W.D.R. on arti- 
ficial reverberation, and mentioned work of a similar 
nature which had already been carried out by Dr. 
Axon at the B.B.C..Research Department. 


Recording Television Signals 


One afternoon was devoted to the application of 
the magnetic system to television recording. J. T. 
Mullin, of Bing Crosby Enterprises, described the 
multi-track system developed by his company, and 
Commander C. G. Mayer gave an account of the 
system developed by R.C.A. This latter system uses 
sin-wide tape to record both sound and colour tele- 
vision signals and is capable of recording black and 
white television and sound on normal }in-wide tape. 
The tape speed is about 30ft per sec and special 
measures are taken to maintain the tape tension con- 
stant at all times. Commander Mayer pointed out 
that the speed constancy requirements were extremely 
stringent for this work and stated that constancy in 
excess of 1 part in 10° was needed. The recording 
and reproducing heads present unusual problems, 
since the recorded wavelength at 4 Mc/s is only about 
24 microns. A further trouble occurs in the sownd 
channel and indeed at the 1.f. end of the video channel, 
because the tape speed is so high that the wavelength 
becomes large compared with the head dimensions 
and results in a low-frequency loss in addition to that 
normally encountered in the magnetic system. 

J. Borne, of the Laboratories d’Electronique de 
Physique Appliquée, discussed the influence of the 
a ee and magnetic characteristic of the recording 
ead upon the response at high frequencies, whilst 
his colleague, J. Perilhou, discussed, in addition, some 
of the mechanical problems involved. He endorsed 
the statement already made by others, that separating 
a reproducing head from the tape by one wavelength 
results in 55 db loss of output. 
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The last item on the afternoon’s agenda was a 
demonstration by Prof. Boutry, from the Conserva- 
toire National des Arts et Métiers, of television 
recording on a magnetically coated drum. The pro- 
gramme radiated by R.T.F. was recorded, immediately 
reproduced, and shown on a projection receiver screen. 
The bandwidth in use was only about one megacycle, 
so the results were not perfect, but for most people 
present it was the first time they had seen such a 
demonstration. It was stated that the clearance 
between the heads and the drum, necessary to 
eliminate wear, was about 0.00004in. Such a fine clear- 
ance necessitated great precision in the drum bearings. 

Several papers were devoted to the use of magnetic 
recording as a memory for calculating machines. One 
interesting application was that of recording teleprinter 
signals. It was stated that ome character could be 
recorded, on a multi-track system, in 0.0005in length 
of tape. Thus much more information could be stored 
in a given space with the magnetic system than was 
possible on the normal perforated paper tape. In fact 
a foot or two of tape could contain the equivalent of 
many pages of typescript. 

In the section on disc recording an interesting paper 
was read by P. Meunier, of R.T.F. He and his col- 
leagues have been concerned at the difficulty of cutting 
microgrooves on lacquer recording blanks. He has 
noted that the degree of flatness required for this 
purpose is very high, and showed that a re-design of 
the usual cutter head mounting is of considerable help. 
Briefly he established that the head must be pivoted 
80 as to possess minimum inertia and minimum fric- 
tion, The head, with a minimum of added mass, is 
mounted on a pivoted arm with no counterbalance. 
A second arm, separately pivoted, projects beyond the 
pivots and carries a counterbalance weight. It is 


coupled to the head by a spring and dashpot system. 
In the published paper* the simplified equivalent elec- 
trical circuits of the mechanical system are analysed. 
Considerable improvement was claimed, not only in 
the reduction of effects due to lack of disc flatness, 
but also in those caused by motor vibrations. 


Exhibition 


As might be expected, a large proportion of the 
forty-nine exhibitors were showing magnetic recorders 
of one type or another. Studio machines were repre- 
sented by E.M.I. of England, Tolana and Bordereau of 
France, A.E.G. and Volimer of Germany, and Ampex 
of U.S.A. Some of these machines were provided 
with push-button operated shears to cut the tape 
adjacent to the reproducing head when editing. 

On the N.W.D.R. stand an interesting midget tape 
recorder made by Maihak was shown. It operated at 
7hin per sec and would record for 74 mins on one 
winding of its spring motor. The recording or repro- 
ducing amplifier was battery operated. The complete 
instrument was about 9}in x 124in x 44in in size, and 
weighed 16lb. It was stated that a second head could 
be fitted to record timing signals from a film camera 
so that the tape could subsequently be synchronized 
with the film. In another version of this recorder 
the spring motor gave a constant-speed drive for 12 
minutes. 

A somewhat larger and heavier battery and spring- 
operated recorder was shown by Acémaphone. 

Another spring-driven recorder was shown by Rocke 
International on behalf of the Amplifier Corporation 
of America. Called the “ Magnemite,” it was available 
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with tape speeds ranging from {tin per sec to 15in 
per sec. The slow-speed machine was stated to record 
from 200 to 2,500 c/s and to run for 30 minutes on one 
winding. An unusual feature of some of these models 
was an external flywheel mounted on top of the 
capstan. The smallest and lightest of the range, 
operating at ljin per sec, was 1lin x 8in x Sin in size 
and weighed 10lb. A portable battery-driven re- 
corder intended for professional use and of similar 
dimensions and weight to the above instruments is 
available from E.M.L. 

Domestic tape recorders were on many stands, but 
only two will be referred to, The A.E.G. model KL25 
operates at 3}in per sec and has a counter operated by 
one spool to facilitate “place finding.” A response 
to 10 kc/s was claimed and a separate reproducing 
head and amplifier is included. 

Radio Star were showing a very small domestic 
recorder, including amplifier and oscillator, which 
could be stood complete on any turntable or clockwork 
gramophone to provide the tape drive. The amplifier 
would function on a.c. or d.c. mains. 

A device of great interest to film enthusiasts was a 
stabilized, film-pulled, magnetic sound attachment 
which could be mounted between the arm carrying 
the feed spool and the body of almost any projector. 
The unit, which is reminiscent of some of the units 
fitted to professional projectors for stereophonic sound 
in cinemas, is marketed by Fred. Jeannot. 

One of those things which had to be produced 
sooner or later was a simple but satisfactory clip for 
holding the free end of a reel of tape firmly to one 
cheek of the spool. It is made by H. Gravillon, Paris. 

A machine for making welded joints in p.v.c. tape 
was being demonstrated by Sonocolor. A joint could 
be made in about 10 seconds, including trimming the 
ends of the tape and loading and unloading the 
machine. 

Two gramophone turntable units are worthy of 
mention. Thorens of Switzerland were showing a 
three-speed motor, governor controlled, which used a 
gear change to go from 78 to 33} r.p.m. 45 r.p.m. 
was obtained by using the governor. Thus all three 
speeds were adjustable. The pickup fitted to the model 
on show was an American G.E. variable reluctance 
unit, which could be lowered by push-button at any 
of the three usual record diameters. 

A high-grade, three-speed, 17in diameter turntable 
was being exhibited and demonstrated by E.M.T. of 
Germany. This incorporated many refinements, in- 
cluding an optical device for locating the pickup on 
the disc and a remotely controlled rapidly starting 
turntable. 

A most unusual-looking loudspeaker was exhibited 
by Elipson and was used in the demonstrations of 
“ Musique Concrete.” The unit is conventional, but 
the enclosure appears to be cast in plaster and is ported 
in the normal way. Over the cone, which faces up- 
wards, is a large, shell-like elliptical reflector, also of 
plaster, which gives the unit its name—“ La Conque.” 
The reflector is so placed that the loudspeaker unit is 
at one focus of the ellipse, and hence an image source 
appears at the second focus. The result is claimed to 
be a uniform sound distribution over a fairly wide 
angle down to 800 c/s, but outside this angle the sound 
is attenuated and hence undesirable building echoes 
are not excited. 


* The original text (in French) of some of the papers read at the 
Congess, and a summary of others, can be consulted in the March 
1954 issue of L’Onde Electrique (Vol. 34, No. 324). 
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EXPERIMENTAL OUTFITS 


LEARN THE 


PRACTICAL 


WAY 


Specially prepared sets of radio parts with 
which we teach you, in your own home, 
the working of fundamental electronic 
circuits and bring you easily to the point 
when you can construct and service radio 
sets. Whether you are a student for an 
examination; starting a new hobby; intent 
upon a career in industry; or running your 
own business—these Practical Courses are 
intended for YOU —and may be yours at 
very moderate cost. 


EASY TERMS FROM £1 A MONTH 


With these outfits, which you receive upon RADIO outht No. |.—For carry 
i 5 Diese . 


enrolment, you are instructed how to build 
basic Electronic Circuits (Amplifiers, 
Oscillators, Power Units, etc.) leading to 
complete Radio and Television Receiver 


simple Receivers. 
Testing and Servicing. 


ing out basic practical work in Radio and 
Electronics, from first principles and 
leading to the design and building of 


TELEVISION Outfit No. 3. 


—With this equipment you are instructed 
in che design, construction, servicing and 
testing of a modern high-quality Television 


Receiver 


| OTHER COURSES WITH EQUIPMENT INCLUDE: 


| MECHANICS - ELECTRICITY 
CHEMISTRY - PHOTOGRAPHY 


CARPENTRY 


ALSO DRAUGHTSMANSHIP - COMMERCIAL ART 
AMATEUR S.W. RADIO - LANGUAGES - ETC. 


RADIO. outfit No. 2.—With this equip- 
ment, you are instructed in the design con- 
struction, testing and servicing of a complete 
modern Superhet Radio Receiver. 


POST THIS COUPON TODAY 


Please send me your FREE book on Practical Courses : 
| am interested in Radio | [] , Radio 2[), Television () . 
Other subjects 


To: E.M.A. INSTITUTES, Dept. 127x, 43, Grove Park Road, 
Chiswick, London, W.4. 


NAME 


ADDRESS 


E.M.1. INSTITUTES the onty postal cotiege which is part of a world-wide Industrial Organisation . 
, 


icab 


i 
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THE WESTON RANGE 
OF RECTANGULAR 
INSTRUMENTS 


Supplied as D.C. moving coil, A.C. rectifier and H.F. 
thermocouple types ; also A.C. D.C, moving iron types. 


AMPERES AC. 
aasame soon ont ses stm ee 


Four sizes are available with scale lengths of 2.5in., 
3.2in., 4.2in. and 6.25in. 
Front of panel or back of panel mounting may be 
adopted as desired, and if the former method is used 
there is complete interchangeability with existing 
= round models. The 3,2in. and 4.2in, scale instruments 
WESTON ELECTRICAL INSTRUMENTS INCLUDE :— are available with either illuminated or non-illuminated 
dials; the 2.5in. and 6.25in. scale instruments being 


LABORATORY STANDARDS: SUB STANDARDS: available only with non-illuminated dials. 
FIRST GRADE PORTABLE INSTRUMENTS +» ROUND 


RECTANGULAR AND EDGEWISE SWITCHBOARD AND W f \ T () N 


PANEL INSTRUMENTS + PORTABLE TEST SETS * 
Measuring Instruments 
RELAYS - AIRCRAFT INSTRUMENTS , 


SANGAMO WESTON LIMITED 
Enfield, Middlesex. Tel: Enfield 3434 (6 lines) & 1242 (6 lines) Grams: Sanwest, Enfield 


Scottish Factory: Port Glasgow, Renfrewshire. Port Glasgow 4/151 
Branches: London, CHAncery 4971 * Glasgow, Centra: 6208 Manchester, Central 7904 + Newcastle-on-Tyne, 
Newcastle 26867 Leeds, Leeds 30867 ~~ Liverpool, Central 0230 Wolverhampton, Wolverhampton 21912 
Nottingham, Nottingham 42403 Bristol, Bristol 2178! Southampton, Soton 3328 Brighton, Brighton 28497 


P. WILSON, M.A., of ‘THE GRAMOPHONE’ ENDORSES OUR FORMULA FOR 


PERFECT LISTENING: 


F.M. prus “A-Z” = HI-FI 


Extract from Technical Report, June issue, “ The Gramophone” 


‘For the future, therefore, you may count me as one of the fans of “ F.M. via 
A-Z.” I would not dream of listening to an ordinary transmission when this 
alternative is available.” 


YOU CAN START a Hi-Fi build-up with £20 


May we send you details of the complete High Fidelity range of Radio Units, 
Amplifiers and Speakers ? Backed by over twenty years enthusiasm and experience. 


Available from all the leading Agents 


SOUND SALES LIMITED e¢ WEST STREET ¢ FARNHAM ¢ SURREY 


Tdéplione : Farnham 646 1-2-3. Telegrams * Sounsense, Farnham. 


Integrated Microwave Test Bench 


Losses and Reflections Due to Imperfect Assembly Avoided 


> 


Ax interesting and original exhibit at the recent 
R.E.C.M.F. show was the Ferranti X-Band Test 
Bench, referred to briefly in last month’s report. It 
appears to be a distinct step forward in microwave 
technique. 

Ordinarily, the outfit needed for microwave tests 
and measurements comprises a number of separate 
waveguide instruments—wavemeter, attenuator, slotted 
line, matched loads, etc.—bolted together to form a 
rather lengthy and untidy looking set-up. The 
essence of the Ferranti development is that instead of 
being built up of separate lengths of “pipe” it is 
milled out of one solid block of light alloy. One result, 
at least as regards the components 
thus “ integrated,” is that the circuit 


is fixed. This may be a disadvantage for general 
experimental purposes requiring flexibility of 
apparatus. But for carrying out standard tests 
it is an immense advantage to have equipment that can 
be relied upon to be always the same; that is to say, 
with no alterations or borrowing of essential parts by 


PROBE INSERTION 
CONT ROW 


VARIABLE ATTENUATOR 
9 4 


KLYSTAON INPUTS 


SLOTTED 
CTiON 
OF GurdE 
“ 
* ws 


Right : Section through the 
Ferranti X-Band Test Bench 
showing positions of the 
items mentioned in the text. 


MAIN WAVEGUIDE 


Below: The block of the 
unit provides a convenient 
mount for additional items 
of test equipment. 


WAVEMETER 


PROBE ADJUSTMENT ——® 
PROBE TUNER 
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some other worker since one last used it. As there are 
no joints between sections of guide, there is no chance 
of variable losses and reflections due to imperfect 
assembly. The only joint is the one between the two 
halves of the block, and because this comes half-way 
along the major dimension of the rectangular guide 
section, it impedes no current. 


Manufacturing Advantages 


The method of manufacture greatly reduces costs 
(it is said to take one-third of the time required to 
produce a conventional test bench); it makes possible 
a more consistent product; it facilitates internal 
inspection and accessibility; and because there is no 
question of the guide being deformed by its being 
taken around sharp bends the whole apparatus is 
very compact, as well as being cleaner in appearance, 
stronger, and more rigid. The block forms an 
adequate mount for additional components that may 
be required; amplifiers can be plugged directly into 
the waveguide, thereby avoiding the use of flexible 
leads. 

Provision is made for any number up to three 
klystron oscillators; this is convenient for covering 
a wide frequency band or for testing at several 


spot frequencies without having to make readjust- 
ments. 
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The black areas in the drawing indicate matched 


terminations. 
guide leads in turn to: — 


(a) a micrometer-controlled wavemeter, operating 


in the H,,, mode, 


(b) a crystal detector for monitoring the output 


power, 


(c) a micrometer-controlled 


From the klystrons the main wave- to 


nichrome-film glass- 


vane attenuator with a range of 0-30db, accurate 
+0.1 db, and 


(d) the slotted line, with probe insertion control- 


lable up to 2mm, and longitudinal position variable 


over 90mm to an accuracy of 0.02mm, providing 


voltage standing-wave ratio discrimination down to 


101. The frequency range of the whole unit is 


Manufacturers Products 


NEW EQUIPMENT AND ACCESSORIES FOR RADIO AND ELECTRONICS 


High-Ratio Tuning Drive 


A GEARED drive with a reduc 
tion ratio of 56.25 to 1 intended 
primarily for bandspread or precision 
tuning over shortwave bands in a 


geared drive 


jackson high-ratio 


Type G/ 


receiver has been introduced by 
Jackson Bros., Kingsway, Waddon, 
Surrey. 

It is fitted with spring-loaded 
gears and self-aligning ball bearings 
to ensure a smooth action free of 
backlash at all shaft loads up to 
240z/in. Stops are included to pre- 
vent overdriving at the limits of 
rotation as a safeguard against 
damage to the gears, 

High- and _ low-speed _ shafts 
(driving and driven respectively) 
project back and front of the casing, 
thus permitting the addition of a 
driving motor if required and pro- 
viding facilities for a pointer or scale 
on the front extension of the 
capacitor shaft. 

At present the drive is available 
to equipment makers only and with- 
out dial, knob or other accessories 


Industrial P.A. Amplifiers 


POWER outputs up to 2.4kW for 
large factories, railway stations and 
wire relay systems are provided by 
parallel connection of unit 100-watt 
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amplifiers recently introduced by the 
General Electric Company, Magnet 
House, Kingsway, London, W.C.2 
Two DA100 valves in push-pull may 
be operated to give 100W with 
3 per cent distortion under Class A 
conditions, or 175 W under Class 
AB2 with 6 per cent total harmoni 
The output transformers have 
divided secondaries with impedances 
suitable for series or parallel con 
nected loads, and the lL.t. and h.t 
supplies are derived from separate 
transformers to simplify stand-by 
running of heaters. Four bridge 
connected directly heated vacuum 
rectifier valves are used for h.t 
supply with a choke input smooth- 
ing system employing paper dielec- 
tric condensers. 

The panels, which are 153in high, 
fit racks of the standard 19in width 


F. M. Feeder Unit 


DESIGNED specifically for the 
B.B.C. experimental transmissions 
from Wrotham, this unit covers 87.5 
to 100 Mc/s and comprises an rf. 
stage, self-oscillating triode fre- 
quency changer, two if. amplifiers 
with a.v.c, to prevent overloading and 
to minimize aircraft flutter, and a 
ratio-type discriminator. A cathode- 
ray tuning indicator occupies the 
centre of the horizontal tuning dial. 

The unit has been designed to have 
good frequency stability after the 
initial warming up period, and with 
a field strength of 3mV/m gives an 
average of 40mV audio output into 
100 k{2, 

When required for use in conjunc- 
tion with existing high-quality ampli- 
fiers, such as the Leak TL/10 or 


9-10kMc/s (3.00-3.33cm wavelength). 


Chapman FM8! feeder unit. 


Quad I or II, appropriate power 
supply and output plugs can be sup- 
plied and suitable h.t. dropper resis- 
tors included in the set. 

The price is £18 10s, and a half- 
wave dipole aerial with window sill 
fitting can be supplied for £1 18s 6d. 
If necessary a horizontal H aerial 
with 5ft chimney mast and fittings 
costs £4 15s 6d. 

The makers are C. T. Chapman 
Reproducers), Ltd., Riley Street, 
London, S.W.10. 


Miniature Soldering Iron 


AN overall length of only 6in and 
a weight of only 4 0z are features of 
a new miniature soldering iron which 
can be supplied with bits ranging 
in diameter from jin to jin. The 
loading of the smallest size (4-in bit) 
is 12 watts, while that of the largest 
is 40 watts. Working voltages range 
from 6 to 250 V, a.c. or d.c. 

Despite their small size it is 
claimed that the mains element irons 
can be left switched on while not in 
actual use for very long periods 
without coming to harm. 

The “Litesold,” as the iron is 
known, is made by Light Soldering 
Developments, Ltd., 106, George 
Street, Croydon, Surrey, and the 


‘Litesold’’ minia- 
ture soldering iron 
with replaceable bit 
and cover. 
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price is 19s 6d with a fixed 4-in 
diameter bit and 2ls 6d with a 
replaceable bit. A protecting cap for 
the bit and element is included. 


Lilliput Lampholders 


A RANGE of sub-miniature lamp- 
holders described as the Type LES 
(lilliput Edison screw) conforming to 
Section E of BS98 as regards lamp- 
holder dimensions, has been intro- 
duced by A. F. Bulgin and Company. 
They are available with fixing 
brackets of five different shapes; one 
is the baseboard model shown here 
in its actual size, while the others are 
shaped for securing to various types 
of scale and other devices for which 
illumination is required. Other 
types of bracket can be supplied by 
special arrangement. 


Bulgin lilliput lampholder Type LES4 


shown actual size. 


The list price of each of the five 
normal types is 9d. The maker’s 
address is Bye Pass Road, Barking, 
Essex. 


Precision Potentiometer 


WIRE-WOUND pprecision poten- 
tiometers with linear or graded 
windings, accurate to one part in 
10‘ of a given law, are now 
obtainable from Salford Electrical 
Instruments. These find applica- 
tions in radio compasses, altimeters, 
prediction and computor equipments 
as well as in many types of industrial 
electronic apparatus. 

They are made with either toroidal 
or card windings of from 300 to 
50,000 ohms resistance and with a 
normal rotation of 340 deg, but a 
full 360-deg movement can be sup- 
plied for special purposes. 

In the toroidal types the windings 
range from 1 to 34in in diameter 
and while these generally fotfow a 
linear law, slight deviations from the 
linear can be embodied in the wind- 
ing if necessary. 

The strip type, on the other hand, 
can be supplied with linear or non- 
linear windings and made to incor- 
porate functions such as sine-cosine 
relationships, these being achieved 
by suitably shaping the winding 
card and fitting special wiper con- 
tacts. 

Machines have been developed 
which will cut several cards at a 
time to an accuracy of bz in of a 
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Special sine-cosine potentiometer 
made by Salford Electrical 
Instruments. 


calculated shape, while other 
machines wind wire as fine as 
0.0006in in the case of toroids and 
0.0008in for strips. 

Tappings are fitted wherever re- 
uired by a brazing process specially 
ievdened to permit attachment of 
wires to within 0.5 deg of a calcu- 
lated position. 

The maker’s address is Peel 
Works, Silk Street, Salford 3, Lancs 


High-quality Amplifier 


THE Type PF91 amplifier and 


remote control unit recently intro- 
duced by Pye, Cambridge, is de- 
signed for high-quality reproduction 
from gramophone records and radio. 
It incorporates four alternative 
equalizer circuits, to compensate for 
most recording and pickup charac- 
teristics in addition to continuously 
variable bass and treble tone controls 
and a steep-cut filter for 4, 7 and 
12 kc/s. 

The power output for less than 
0.1 per cent distortion at lkc/s is 
stated to be 12 watts and hum and 
noise level 
watts. 

An interesting feature of the de- 
sign is the provision of adjustable 
positive feedback (in addition to the 
main negative feedback) in order 
that the effective output impedance 
may be reduced to zero to improve 
loudspeaker damping. 


The price of the main amplifier | 
(PF91) will be £29 8s and of the | 


pre-amplifier (PF91A) £12 12s. 


Pye Type FF9I amplifier and PF9IA 
pre-amplifier and control unit. 


—90db relative to 15 | 


MODEL 1621 AMPLIFIER 


An economical general purpose 
amplifier designed for both AC 
and Battery operation with a 
simple plug-in adaptor unit, and 
providing 25 watts output, ample 
for most general Public Address 
uses 

Two inputs, for pick-up and 
microphone, low and high im- 
pedance, with mixing controls 
Output connections for 8 and 
15 ohm speakers, also high 
impedance 100 volt line. 
Quality of reproduction is en- 
sured by the incorporation of an 
adequate output transformer in 
the push-pull output stage with 
inverse feedback over 3 stages. 


The TRIX ELECTRICAL 
COMPANY LTD. 


1-S MAPLE PLACE 
COURT ROAD. LONDON ¥V 


TOTTENHAM 


RANDOM RADIATION 


By “DIALLIST” 


Peace, Perfect Peace 
WHAT a joy it is to have two 
simultaneous f.m. transmissions from 
Wrotham on most days of the week. 
The programmes certainly come in 
free from interference of any kind. 
That, I’m afraid, is a lot more than 
can be said for the same programmes 
as transmitted on the medium or the 
long waves. With 90-Mc/s f.m., 
fading, sideband splash, heterodynes, 
atmospherics and re-radiated inter- 
ference just don’t happen. “ Sporadic 
E” may, I suppose, have dire effects; 
but I’ve never experienced them. 
For some reason that I can’t make 
out I’ve never yet been able to pick 
up any of the Continental f.m. broad- 
casts, though a good many other 
people have reported them. I should 
be pretty well placed too. My f.m. 
dipole is 550 feet above sea-level and 
it “* points” almost straight at Paris. 
I’ve tried the 96-Mc/s neighbour- 
hood time and again during the 
station’s advertised working periods; 
but not a sniff of a signal can I get. 


A Wonderful Chance 


IT is reported that receivers for 
the frequency-modulated transmis- 
sions on Band II are to be a feature 
of this year’s National Radio Show. 
I trust that they will include high- 
grade models, able to do full justice 
to the quality of these signals with 
their wide range of modulation fre- 
quencies. With a really good re- 
ceiver, the quality of both speech and 
music is something of a revelation. 
To begin with, you have an abso- 
lutely silent background, which 
means that tow sound levels in the 
transmission can be allowed to be 
really low. In fact, the volume con- 
trasts when an orchestra is playing 
can be given their full value, with no 
need for “compression.” And the 
designers of a.f. circuits and of loud- 
speakers can let themselves go, 
knowing that they are dealing with 
signals worthy of their best. For the 
first time since broadcasting began, 
genuine high-fidelity radio has 
become possible. Let's hope the 
manufacturers will rise to the occa- 
sion by producing receivers of the 
luxury class which are real musical 
instruments. Recalling, though, what 
the urge for “cheapness first” has 
done to the sound accompanying 
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television in so many table model 
sets, one isn’t too optimistic. 


Simple—But it Works 


IN the ordinary way I’m not fond 
of indoor TV aerials; they’re too 
prone to pick up any interference 
that’s going. Still, they come in 
handy at times. You may, for 
example, want for one reason or 
another to use the receiver in a room 
in which there is no connection to 
the outdoor aerial. Well, provided 
that you’ve an adequate signal, here’s 
a cheap and simple way of rigging 
up an indoor dipole that will do the 
trick. The ingredients needed are a 
length of single flex, p.v.c. covered 
for choice; an old 4-pin valveholder; 
a suitable length of the right feeder 
for the set, with connector; and a 
pair of battery wander plugs. Cut two 
lengths of flex, using the formula L 
231/f (Mc/s), where L is the length 
of each piece. Bare one end of each 
piece, fixing one to the grid terminal 
and the other to a filament terminal 
of the valveholder. Connect one 
wander plug to the inner, and the 
other to the outer, of the feeder, 
which we'll suppose to be co-axial 
cable. And that is practically that 


iLitFe 


TECHNICAL BOOKS 


“WIRELESS 


WORLD” 


To “erect” the aerial, drive a small 
nail into the picture rail and fasten 
the end of the flex connected to the 
filament terminal of the valveholder 
to it with a piece of string. Fix the 
valveholder to the wall so that this 
bit of flex is vertical. Run the other 
piece of flex along the wall at right- 
angles to the first and anchor to a 
nail as before. Stick the wander plug 
connected to the inner into the socket 
in the valveholder corresponding to 
the vertical leg of the dipole and 
t’other into that corresponding to the 
horizontal. I trust you'll find, as I 
do, that you get remarkably good 
results from this simple arrangement. 


Nine 


Proof by 


MY very best thanks to the army 
of readers in this country, on the 
Continent, in the U.S.A. and else- 
where who have sent (and are still 
sending) me proofs of the Proof by 
Nine. It appears that my vague 
recollection of “casting out the 
nines” rang the bell. There are 
many ways of proving the Proof by 
Nine algebraically: some readers did 
it in one page; some needed from 
two to ten pages before they could 
write Q.E.D. Various proofs appear 
in a number of published works on 
arithmetic, or on mathematical 
curiosities. The basic fact is that if 
you take any complete number of 
units, tens, hundreds, thousands .. . 
the initial digit gives the remainder 
when that number is divided by 
nine Thus: 5+9, R=5; 10-9, 
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Net By 
Price Post 


aS ne erry R'S HANDBOOK, PF, Langford-Smith, B.Sc., 
B.E., 1.R.E., A.M.LE.E., A.M.LE, 4th Edition 42,- 436 


umaenoe TIO 


M.1.E.E., and H. K. Milward, B.Sc. 


TELEVISION ENGINEERING : 
VOLUME ONE: Fundamentals, 
Optics, Electron Optics. 
Manual. 
J. L. Bliss, A.M.1.E.E. 

WIRELESS WORLD TELEVISION 
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(Lond.), A.M.LE.E. 8,6 


Principles 
Camera Tubes, Television 
A B.B.C., 
S. W. Amos, B.Sc.(Hons.), 
Birkinshaw, M.B.E., M.A., M.1.E.E. 


and Practice. 


wre ee Training 
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RECEIVER MODEL II: 


Complete constructional details with notes on modernizing 


the original design 


RADIO INTERFERENCE SUPPRESSION as Applied te Radio 
and Television Reception. G.L. Stephens, A.M.1.E. 


SOUND RECORDING AND REPRODUCTION. 


Engineering Training Manual. 
Amos, B.Sc. (Hons.), A.M.1.E.E. 


ADVANCED THEORY OF WAVEGUIDES 


tix k ayy OF WIRELESS 
M.1.E. 5th Edition 


TELEVISION RECEIVING EQUIPMENT. W. T. 


M.1.E.E. 3rd Edition 


A B.B.C. 


. W. Godfrey and 8. W. 


L. Lewin 
G. Scroggie, B.Sc., 


Cocking, 


A complete list of books is available on application. 
Obtainable from ali leading booksellers or from 


ILIFFE & SONS LTD., 


Dorset House, 


Stamford Street, London, 
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R=1; 200+9, R=2; 6,000+9, R=6. 
Now 6,215=6,000 + 200 + 10+ 5; and 
the remainder when it is divided by 
9 must be 6+2+1+5=14. But 14 
divided by 9 gives the remainder 
1+4=5. Hence the continuous addi- 

We could also work: 6+2+ 


; cast out the nine; R=5. BLOWING 
Multiplication OUR OWN 
This first step shows that the TRUMPET 


ontinuous addition of the digits of 
any number gives the remainder R 
when it is divided by 9. Now take OT that we need to blow 
two numbers a and b and suppose our own trumpet; indeed, 
that R, is x and R, is y. Then it our customers do that for us. 
isn’t difficult to prove algebraically But we would like to extol 
that for the product ab, R,,=xy. Peabo y pultigte end 
. > \ J > 
Proof by hase then, amounts pret ae cgay + 5 ee te 
tA from the finest-grade Bakelite Sheet, with rolled butt- 
to this AN jointed hollow pins for tip-soldering, and with fully floating 
os self-aligning sockets with integral solder-tags. Both Pins and 
Unless the continuous addition Sockets are Electrolytically tinned for reliable soldering. 
of the product of multiplying Designed for use in electronic equipment requiring multiple 
a by b is equal to xy, the answer is an” ae and available “es 3, 4, 5, 6, 8, 10 and 12 way 
wrong; if the two are equal, the models. Most competitively priced. 
answer is right—provided, as I men- 
tioned originally, several “ bloomers ” 
are not involved. The Proof by | ; Anether NEW 
Nine, then, is a quick and sound | a BULGIN 
method of checking multiplications. 
Even more can be done by casting DEVELOPMENT 
out the elevens (not the elevenses!) 
and I leave it to readers to chew that ELECTRICAL RATING 
one over for themselves. 


Insulation between adjacent 


= ot ; . } poles, or to fixing screw 
levis n Colo 

Television in lour (6.BA.), withstands 2000 v. 
FROM friends in the U.S.A. I 


B A.C. 50 cycles test. Maxi- 
gather that colour television is far mum recommended working 
from going with the expected bang. ; ; ; 4 col 
There are regular transmissions and ‘ voltage pole to pole and poles 
receivers are on sale; but buyers are to fixing screw is 500 v. D.C., 
proving coy and their sales resistance | 350 v. R.M.S. A.C. Contact 
high. I’m not surprised at that my- in resistance measured with low- 
self, for the present price of a colour T.112, 113 " D.c SA 
receiver is three to four times that » VORAgS WN, mperes, 
of a monochrome set. The B.B.C. is less than 0.002 Ohm and 
is, I am sure, taking the right line a the maximum _ continuous 
by deciding not to launch colour TV carrying rating of 5 Amperes 
in this country until it is completely | 1 ; AC. & DC — 
satisfied that reliable systems of (A.C. <.) per poe & 
transmission and reception have been conservatively fixed. 
evolved. Nor, I imagine, would the a gy A 
radio industry be greatly interested 
in the ee of ornare = % For full technical details 
ceivers unless they cou e turne Also 3. 8 —r | 
out at not more than double the price re . Wey send for descriptive leaflet, 
of similar black-and-white models. | — Ref. WW/Muiti. 
A problem that will take a bit of | 
solving when the time comes is that 
of servicing the colour sets, There MANUFACTURERS OF RADIO AND ELFCTRONIC COMPONENTS 
are far too few first-rate servicemen 
as it is; and jobs such as alignment A. F. BULGIN & co. LTD., 
and fault finding in colour receivers 
1re likely to call for considerably BYE-PASS ROAD, BARKING, ESSEX 
more knowledge and skill than is 

Teleph RIPpl 3474 (5 Ii 
needed for dealing with the mono- oo. ow or 


' 
chrome sets of to-day. | 


WIRELESS WorRLD, JuLy 1954 


UNBIASED 


Somnidicta 


IT HAS BEEN said that a 
specialist is one who knows more 
and more about less and less. This 
appears to apply with peculiar force 
to the “big shots” of the medical 
profession, some of whom seem 
quite ignorant of the ways in which 
other branches of science could help 
them. A leading psychiatrist, who 
has just published a weighty volume 
on his own particular subject, does 
not seem to have heard even of the 
existence of such very ordinary 
things as microphones and tape re- 
corders, the use of which would solve 
at least one difficulty for which he 
sees no immediate solution. 

It appears from his book that a 
lot could be learned of the causes 
of a patient’s nervous or mental 
troubles if a careful record could be 
kept over a long period of the re- 
marks he makes when he talks in 
his sleep, especially after he has 
been given a drug to loosen his 
tongue when in the arms of 
Morpheus. But it would be very 
wrong for a wife, for instance, to 
take a note of the morphic mutter- 
ings of her husband and attempt to 
base a home-made diagnosis upon 
them, for such “somnidicta” are 
symbolic rather than factual. 

Thus if a man raves in his sleep 
of the charms of winsome Winnie 
or gladsome Gladys he is not talk- 
ing about a contemporary blonde 
but of something quite different and 
it takes a specially trained medico 
to interpret his cryptic utterances. 
Strangely enough, I can personally 
confirm this, as a friend of Mrs. Free 
Grid once confided to her that she 
was much worried by her sleeping 
husband’s references to Maggie, 
whom she _ gathered from his 
“ somnidicta”’ was very reliable and 
amenable if you kept her well oiled. 

I was fortunately able to save this 
marriage from disaster by pointing 
out that a “ well-oiled Maggie” re- 


Symbolic Somnidicta 


By FREE GRID 


ferred to the Marconi magnetic de- 
tector of which her husband would 
have had considerable experience as 
he was an _ ex-wireless operator 
of pre-1920 vintage. The exces- 
sive humidity of the tropics was 
apt to cause the clockwork spring 
of this famous old detector to rust 
and break unless a drop or two of 
the correct grade of oil was applied 
in due season. 

In his book the good doctor 
bewails the fact that it is obviously 
impossible for him or any other ex- 
pert to sit by the patient’s bedside 
night after night to listen to his 
“symbolic ramblings.” Has this 
scion of a famous medical school 
never heard of a tape recorder and 
the “ Vogad” principle (used on the 
transatlantic telephone) whereby the 
patient’s voice could close the switch 
of the recorder motor and hold it 
closed so long as he was speaking? 
Perhaps some manufacturer will 
market a specially designed somni- 
graph or somnidictaphone for the 
use of the medical profession. 


Blind Broadcasting 


MANY PEOPLE are of the 
opinion that ordinary sightless 
broadcasting will one day disappear 
and television will reign supreme. 
I don’t agree with this, although I 
do think that eventually most of us 
will have TV sets, using the sound 
channel part of them to listen to 
those items which do not need a 
visual accompaniment. All this busi- 
ness of separate wavelengths for 
*sound-only” sets will eventually 
die out. 

Evidentiy, however, the Govern- 
ment does not agree with me in this 
and is of the opinion that “ sound- 
only” broadcasting is doomed to 
early extinction. If this were noi so 
I think that the powers-that-be would 
have made up their minds to break 
the B.B.C. monopoly of sound 
broadcasting as well as to 
remove its strangiehold 
on TV. The fact that the 
panjandrums of Parlia- 
ment are leaving the 
B.B.C, in undisputed 
possession of “sound- 
only” can only mean that 
they think that the days 
of this form of broadcast- 
ing are numbered and, 
therefore, it is not worth 
bothering about. 

Such is my opinion, 
and if I am wrong I 
think that the Govern- 
ment ought to dispel my 
illusion, if illusion it be. 
I do know that many 
people share my opinion 


and when commercial TV gets going 
I do not think it will take the new 
Authority long to disparage the 
B.B.C.’s efforts by taking advantage of 
its initials to dub it the Blind Broad- 
casting Corporation. The younger 
generation will soon cotton on to this 
idea and will become firmly con- 
vinced that this is indeed what the 
initials B.B.C, really stand for. 


Wireless for the Deaf 


THOSE who have the misfortune 
to be blind are always sure of receiv- 
ing the maximum of sympathy and 
practical help from all classes of the 
community, but those who are hard- 
of-hearing are in a far less fortunate 
position. 

It has been my experience that 
this lack of sympathy with—or at 
any rate indifference to—the plight 
of the partially deaf is very real. I 
little thought, however, that I should 
read a newspaper report, as I did 
recently, that a responsible person 
like a County Court judge had said 
that the deaf should not be allowed 
to haye a wireless set. His Honour 
was dealing with a case in which 
possession of some rooms was sought 
because the tenants, being deaf, 
operated their set so loudly as to 
cause disturbance to others in the 
house. 

The fact that deaf people are apt 
to cause annoyance to others by 
using their sets at full blast is the 
fault of all of us who are radio lis- 
teners, because we do not help them 
with their broadcast listening as we 
do blind people. There are specially 
designed sets for the blind and an 
appeal is made every year on Christ- 
mas day for money to supply these 
sets to those who need them. Yet, 
so far as I am aware, there is no 
similar fund for supplying special 
sets for the deaf or to enable them 
to have their existing sets specially 
adapted. 

It is not sufficient to tell deaf 
people to connect up a pair of head- 
phones in place of the loudspeaker 
or to sit with their hearing aid near 
the loudspeaker. Several manufac- 
turers do market special devices, 
complete with refinements like a.v.c., 
for installing in any sound or tele- 
vision set, but such things cannot be 
cheap while the demand for them 
remains so limited. 

I do wonder, therefore, whether 
something cannot be done to help 
deaf listeners in the same way as 
the blind are assisted There may 
be organizations which are doing 
something,* but they do not seem 
to get much publicity as is obvious 
from the fact that so many deaf 
people seem to know of no way to 
listen to broadcast programmes but 
the one which called forth the 
judge’s irresponsible remark 


*The Nationai Institute for the Deaf 
issues a leaflet giving instructions for fit- 
timg headphones to television and sound 
receivers.—ED. 
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NEW 


AIK 


TL/10 AMPLIFIER & 
“POINT ONE” 


TL/10 POWER AMPLIFIER 


This 10 watt amplifier maintains, in 
every respect, the world-renowned Leak 
reputation for precision engineering, 
fine appearance and fastidious wiring. 


SPECIFICATION 


Circuitry 


A triple loop feedback circuit based on the famous TL/I2 
The output transformer is the same size as in the TL/12. 


Maximum power output: 10 watts. 
1 db 20 c/s to 20,000 c/s. 


Harmonic Distortion: 0.!°,, 1,000 c/s, 7.5 watts output. 


Frequency Response: 


Feedback Magnitude: 26 db, main loop 
Damping Factor: 25 
Hum: —80 db referred to 10 watts 


Loudspeaker impedances: |6 ohms, 8 ohms, and 4 ohms 


PRE-AMPLIFIER 


27 ons 


COMPLETE 


A price made possible only 
by world-wide sales. 


‘POINT ONE ’’ PRE-AMPLIFIER 


The handsome gold escutcheon plate 
contributes to the elegant appearance, 
and blends with all woods 
Pickup 
he pre-amplifier will operate from any 
pickup generally available in the world 
A continuously variable input attenuator 
at che rear of the pre-amplifier permits 
the instantaneous use of crystal, moving- 
iron and moving-coil pickups 
Radio 
he radio input sockets at the rear permit 
the connection of the LEAK VS. tuner 
unit. An input attenuator is ficced. H.T 
and filament supplies are available from 
the pre-amplifier. 
Distortion 
the order of 0.1% 


% Write for leaflet VW * 
H. J. LEAK & CO. LTD., BRUNEL ROAD, WESTWAY FACTORY ESTATE, ACTON, W.3 


'Phone : SHEpherds Bush |173/4 


Telegrams : Sinusoidal, Ealux, London 


* Hum 
Negligible, due to the use of recently 
developed valves and special techniques 
1 input selector 

adio, tape, records; any and all records 
can be accurately equalised. 
* Treble 
Continuously variable, 
at 10,000 c/s. 

Bass 

ontinuously variable, + 12 db to —13 
db at 40 c/s. 
* Volume Control and switch 
The switch controls the power supply 
to the TL/10 power amplifier 
* Tape Recording Jacks 
An exclusive feature. Readily accessible 
jacks are provided on the front panel for 
instantaneous use with Tape Recorders 
which have built-in (low level) amplifiers. 


9dbto —ISdb 


Cables : Sinusoidal, London 
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a iS PSPs se ee eee | 


‘i ETRE op 4 ri ; Excellent rexine-covered 
= , i < ; cabinet over produc- 
9/6 i ones . tion by one of our very 
= . | y famous makers Com 
; / plete with three-colour / 
Post 2/- scale aod meta! chasele 


i ie | 


Suitable for battery or 


Post 2/6 sprox. 13in. xOfia.x att 9/6 
Limited quantity: price 
17/6, postage 2/€ 
= Complete new working L. 
VIBRATOR UNIT ——_ iniotcihiecrbinetis 12" TELE-CABINET 
Veneered and polished—with 


Complete in case—six-volt operation glass or perspex front 


“4 FREE THIS MONTH 


Cust rs spending one pound or more this month will 


- 
ll >, receive a free copy of our constructional booklet “The 
1 / AW \ Stroller "’ (see last month for full details of this fine receiver). 
-_- 
i 
ARE 
“\ ~™ 


Booklet available separately price 2/6d. refunded when parts 
Post 1/- for 5 9/6 
Nae iy Ed af hire: 
f . ad po ; 
Sa DO) _§ ; 


\ 


purchased. 
UNBREAKABLE 
GLASS PANELS 


= Siz IK arc o € P : - eli 
—_- = PORTABLE RADIO 


With special crackle finish— 


Zee RB RB RREE SSE aE 


with handle and back 


& 
"12/6 Re se PORTABLE a 


S enarnusrent PARCEL | y BATTERY 10/- 


a Five-valve superhet chassis 
size 15x52 with three-wave 

= band glass scale pulley, driving Carr,3/6 

* head, etc : ; 


BAKELITE CABINET 
Two tone with built-in handle 
Note: All have slight imperfec- 
tions but these are hardly 
noticeable and will not affect 
the soundness of the set 


+ 
t 


4/6 


TABLE wepormenh ve Post 1 


Vencered and polished 
~takes the above chassis 


SSB BBB 


Post 2/6 : il ALTIMETER 


Imperfect.) These contain 
aneroid barometer movement 


Mm 
co 
—_ 
[a] 
oS 


Carr, 15)- 


"ALEO COWTHIMING BHA) 4 9/6 
FOR CONVERSION TO 
THE PICNIC PLAYER \ °°" 


CONSOLE CABINET CONSTRUCTOR’S PARCEL 


Bakelite cabinet complete with 
et veneered and polished . <i THRE dial, pointer, metal chassis and 
= penee space and uncut E SPEED back. Or with all the parts to 

otor-boar 39/6 GRAM MOTOR make excellent T.R.F. Radio, 


£3/10/-. 
200-240 A.C. mains operated 
Post 3/6. complete with turntable—plays 


3/6 33, 45 and 78 r.p.m. records 


TOGGLE SWITCH 
1/3 ae state dolly type 
Post 3d 


CLOCK CASE 2/6 


Veneered and polished—un- 
drilled. 


Post 6d Government workshops 
|) 2 2) 28) eA 0 ———ae | RD ERS T0 


BBB SSHteezaaeaesaegpurtaen 


Ky 
he 


P.V.C.Covered in 100ft. coils — 
TINSMITH’'S SCRIBERS most colours—four coils dif- 


rn ferent colours, 9/-. 
Super quality made for the 
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GRAMOPHONE AUTO CHANGER 
COLLARO 3/521 


£9.19.6 carisce 7 


The latest three-speed type with the 
famous ‘* Studio” turn-over pick-up 


TRANSFORMER 
shrouded—standard 200- 
primary. Sec. 300-0-300. 
6.3-0-6.3 at 4 amps., 
2 amps 


20 mia 
0-2 at 


29/6 


Carriage 5) - 


Out special July offer is this 
really beautiful walnut veneered 
and polished cabinet for only 
29/6 if purchased at the same 
time as the Beethoven 5 valve 
superhet chassis (illustrated below). Bought 
separately the price of the cabinct is 49/6, 


BAKELITE Post 
CABINET 5/6 1/- 


Takes 34in. speaker—ideal for 
desk m'crophon 


BEETHOVEN CHASSIS 


£8.17.6 


Carriage 5 - 


ATTENUATOR 


Inductive type for loudspeaker 
mtrol 


2/6 
\ 


OCTOPUS CLIP 


loins to pipes, poles, etc 
Adjustable from l4in. to 4)in 


46... Gowns 


COUPLING FLEXIBLE 


Bellows type 


9d. 


—conventional 5 valve superhet— 
tuning the normal long, medium 
and short wave-bands An ideal 
general purpose receiver complet 
with speaker ready to operate 


T.V. E.H.T GENERATOR 


69/6 


Post 2 


—gives 6 to 9 k.v. output—draws 
its power supplies (6.3 volt .8 amp 
250 volts 59 m/a.) from the set. 


CENTIMETRE RADAR 
TRANSMITTER 
RECEIVER 


79/6 


Carriage 10/- 


BULKHEAD 
INSULATOR 


Pyrex glass with stud and fixing 
rng 


—new and complete—contains 


magnetron, 
gaps, wave 
etc., costs t 
£100 each to make 


uides, pre-amp., etc. 


. ' SEND STAMP FOR SPECIAL SALES LIST— | 
| JT 13 CRAMMED FULL OF BARGAINS 


MOVING COILMETERS | 


2hin. (3tin. across face), flush 
mounting, following types avail- 
able: 0-30 0-300 mia 
und O 


m/a 


200 m/a 


rhumbatron, spark 


e Government over 


| speaker detachable, bass 


| TRIMMER / 


; ong 
2-gang 


1/9 
Post 3d 


SAPPHIRE TIPPED 
GRAMOPHONE NEEDLE 


Straight or trailer type. _ 


Post 6d SS 


THERMOSTAT 
Porcelain with cover, 
2wWv. A 


1/9... —2 
CX 


Post 6d. 


WIRING CLEATS 


Vitreous porcelain; two groove 
1/9 per doz. three groove 


— ad.» 


1 amp., 


9/6 


Post 6d 


CHARGING CUT-OUT 
Bakelite case, suitable 6, 12 
or 24 volts 


~~ 


Fy ae 35 «op.f.-also 
pf 


SPECIAL : 
OUT-OF ~SEASON OFFER 


ELECTROS TOWEL DRIER 
650 watts. Don't miss this, 
only a few left 


£7.10.0 


Powerful ‘three valve mains amp- 
lifier in le case—10in. 
and 
12/6 


treble lifts, 


extra. 


microphone 


ELECTRONIC PRECISION EQUIPMENT LTD. 


152-153 FPLEET STREET, E.C.4, 
Phone: CENTRAL 2833 
Half-day Saturday 


42-46 WINDMILL HILL, RUISLIP, 29 
MIDDX. 


Phone: RUISLIP 5780 
Half-day Wednesday 


Personal shoppers to any address. 


STROUD GREEN ROAD, 
FINSBURY PARK, 


NA. 


Phone: ARCHWAY 1049 


Half-day Thursday 


Post orders to Ruislip (Dept. 2). 
me ee ee 
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AMPLIFIERS 
Leak TL/10 and TC 
Sound Sales and TC 
Sound Sales Senior 
QUAD. and TC . 
RD Baby de Luxe with RD Senior 
Control Unit . . 
RD Senior 


Amplifier, output 2.5 watts. 


ynamic $ er. 
speaker. Controls: Volume /On-off; Tone 
with treble emphasis and bass lift. @ Hand- 
some hand-polished cabinet finished in 
walnut, 244in. x 22}in. x 15jin. @ Record 
storage space. @ 200-250 v. A.C. 


45 cus. H.P. TERMS AVAILABLE 


Also in Stock 


PICK-UPS AND AUTOCHANGERS 

New Leak moving coil pick-up with 

detachable heads. With one diamond 

stylus (78 or L.P.) ail 
wee, extra 

XMS with new type H Hi-Fi 

Head 
Connoisseur P/U with head 

Extra heads... 
Connoisseur 3-speed Motor 
Garrard 75a \ess head 
Garrard 80 less head 
Garrard T. 3-speed 
Collaro, Studio type O or 

TAPE RECORDERS rie vaeven 
Grundig 
Grundig Console 
Wearite Tape Deck 
Truvox Tape Desk 
Television by leading manufacturers. 


@ Sin. 


Provision for external 


RADIO TUNERS 
Sound Sales A-Z 
Chapman $4 


Armstrong 8 Receiver 
Lowther A.M.-F.M. Tuner ........ 
Chapman F.M. Tuner. 


LOUDSPEAKERS 
Goodmans Axiom 150 Mk. |! 
Wharfedale Super 5 and 8 
Wharfedale W |2 C/S 
Wharfedale 3 Unit Corner 
Tannoy |5in. Dual Concentric 
Tannoy !2in. Dual Concentric 
Stentorian H.F. Unit from 
Barker Duode .... 
Rogers Corner Cabinet 
Wharfedale W.'5 C/S 
Wharfedale Golden |0 
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@ Garrard 3-speed automatic record 
changer, type RC111. Capacity 8 records of 
any one size and speed Decca ffirr mag- 
netic pick-up with interchangeable heads 

and internal bass compensation for micro- 
groove and 78 r.p.m. records. Sapphire styli. Goodmans 10! and 102 from 


HOLLEY’S RADIO, 285, CAMBERWELL ROAD, LONDON, S.E.5 
Telephone: RODney 4988 Hours: 9.30-6.0 p.m. Including Saturdays 


Hire Purchase Terms Arranged, Export Orders Accepted, Technicians who will Install our Equipment in your Home to the best Acoustical Advantage 


—-weeoeeocococows 


A valuable new book for electrical 


SEE THE NEW RANGE 
OF PRODUCTS BY 


‘TELEMAX’ 


AND THE EVER-POPULAR 


PROJECTION TELEVISION 
for your Own-Styled Cabinet 


(TO PROJECT 4x PICTURE) 


ge SHALL BE AY 7,0 


RADIO SHOW 


EARLS couRT 
AUG 25 - sept 4 


and electronics engineers 


_LAPLACE TRANSFORMS FOR 
ELECTRICAL ENGINEERS 


By B. J. STARKEY, DIPL. ING., A.M.1LE.E. 


seni A presentation of the theory of Laplace 


Superhet circuit transformation in which a physical vocab- 


* Sensitivity 
better than 50 
microvolts, 


ulary rather than a purely mathematical one 
This method of 
analysis has become of increasing importance 


is used as far as possible. 
* Full bandwidth 
5-channel facility 


* Complete with 


B. 


valves, c.r.t. and 
optical unit. 


* Chassis size 
approx, 19° x 17° 
x 15". | 


Detailed Specification 
‘om the Manufacturers. 


TELEMECHANICS LTD. 


3, NEWMAN YARD, NEWMAN ST., 


LONDON W.1 
LANgham 7965 


| Ready this month 30s. net 


to electrical engineers in many fields, and 
the work is designed to provide a thorough 
treatment of the subject in a language with 
which they will be familiar. 


* 30s. 


From booksellers or direct from :— 


By sy 


| iliffe & Sons Ltd., Dorset House, Stamford Street, London, 8.E£.1 
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om all this 


et 


to just this i 


The EVER READY development that revolutionised the DRY BATTERY 


The “ Batrymax” dry battery is an Ever Ready development that made possible the miniature 


self-contained hearing aid and the smaller, lighter electronic equipment of today. In addition, 
Ever Ready “ Batrymax”’ layer-cell construction gives you more efficient, more economical 

radio batteries. For example, the latest B136 “ Batrymax”’ battery, used with new 

Ever Ready low consumption valves, has a balanced service life of over 400 hours. At the present 
time, you cannot better a “ Batrymax”; but Ever Ready research goes on, seeking new 


developments to increase, still further, the efficiency of the dry battery. 


ferReoBatrymax 


“ Batrymax”’ is a ade Mark of The Ever Ready Co, (Gt. Britain) Ltd. 


we manufacture AND 


STOCK many unusual 


transformers as regular 


catalogue lines. 


TYPE AV 479 
Primary 
10-0-200-220-240v, 50- 
Secondary 
4v. 2amps 10kV RMS Wkg 

One of 370 
standard types 
in stock for 

* off-the-shelf”’ 
delivery 


write for illustrated and 
fully descriptive catalogue. 


(GSarpners Ravign 


CHRISTCHURCH, HAMPSHIRE 


Tel. Christehurch 1024 
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MANUFACTURERS 


MAGNETIC RELAYS 
POST OFFICE TYPE 


3,000 and 600 
Contractors to: 


H.M. GOVERNMENT AND 
LEADING MANUFACTURERS 


COILS up to 80,0002. 
CONTACTS up to 8 amps. 
INSULATION up to 5 KV. 


Specialists in Tropicalisation and 
Inter Services Jungle Finish. 


Conforming to A.I.D. 
C.1.E.M.E. standards, 


PROTOTYPE Relays made to 
specification. 


POST OFFICE TYPE KEYS 
supplied to specification. 


and 


Speedy deliveries 
Enquiries invited 


A.D.S.RELAYS LTD. dept-w.w.' 
12, STORE STREET. LONDON.W.C.1I. 
Tel. :MUSeum 2453 


Designed originally for use in Hearing 
Aids, Amplivox miniature e¢.m. 
eee microphones are now doing a full 
size job in industry and commerce. 
Possessing a frequency characteristic 


virtually level from 0.4 to above 4.5 


Ke/s, speech quality is excellent. 
no These robust and inexpensive micro- 
phone inserts have found wide 


acceptance for speech recording, 


mobile VHF, and aircraft communi- 
cation systems 
r Typical responses :— 
-50-, +—++ 5 dentiailhiiilhnnel 
} 5 + ++ So ’ 


4 o+ 
+609 + 


= 


L70=. 
i 
800+ 
SPECIFICATIONS 

MODEL M.2: 0.4 to 6.5 Kc/s: dia. 0.84" x 

0.520° deep. Weight j4-oz. Sensitivicy 

& ‘55 dBre: 'V dyne/cm*. (Std. Z — 5,000 

* 


ohms) 

MODEL M.4/5: ‘illustrated: 0.4 to 5 Ke/s: 
weight §-oz. M5 similar to M4 with poly- 
thene membrane for  close-speaking 
applications. (Std. Z — 600 ohms) 
Enquiries inwited Prices on application 


2, Bentinck Street, 
London, W.1. WElLbeck 259! 
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VALVES 
for BAND OL 


a 
; 


© Re 


ar 


TELEVISIO!} 


| B3I9 | Cascode R-F. amplifier Introduced to meet the special ‘front end’ re- 


quirements of V.H.F. television receivers, these 
new OSRAM valves enable a high performance 


| LZ319 | Triode pentode frequency changer to be obtained at these frequencies with simple 


and inexpensive circuitry. 


B319 Double triode designed for use as a Heater 

series cascode R.F. amplifier with the accom- af ar 

panying advantages of high gain and good Choesiniies eer system) 
signal to noise ratio. The high slope at low 

anode voltage ensures efficient operation at 

H.T. supplies of 180V. The maximum heater- 

cathode has been increased to 250V to meet 

the special requirements of this application. 


Heater 
th 0.3A 
, Vi 9.0V 
LZ319 Triode pentode designed for use as a Ch 
aracteristics 
frequency changer following the B319 cascode enamnate ee Pap ro 


5 amplifier. The LZ319 operates efficiently at call 


H.T. voltage of 170-180, and gives a high . t¢ 


Mgl-g2 

conversion gain with standard circuitry. . 400 7 
_ 

&m 6 5 


Base B9A 


Write te the Osram Valve & Electronics Dept. for further information 


THE GENERAL ELECTRIC CO. LTD., MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
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ERICSSON TELEPHONES LTD. 
HAVE VACANCIES FOR 


SENIOR AND JUNIOR RESEARCH AND DEVELOPMENT ENGINEERS AND DRAUGHTSMEN 


to work in their Research Laboratories at Beeston, Nottingham. Posts are 
available in rapidly expanding departments engaged in work on nucleonic 
equipment, valve developments, electronic switching and computing, and 
mechanical design and engineering of prototypes of apparatus, including 
preparation of drawings to IDP13. 


Posts offer excellent prospects of promotion; applicants for research posts 
should have an honours degree or equivalent, and for senior posts must have 
several years’ experience in appropriate work. 


Applications, giving details of age, qualifications, experience and desired starting 
salary, to PERSONNEL OFFICER, ERICSSON TELEPHONES LTD. 
BEESTON, NOTTINGHAM. 


> 


eLecTrostatic |ASK ARTHURS FIRST 
VOLTMETER te NEW VALVES — roots: copecitly thom is tort apse 


We have probably the largest variety of valves in 
the country. Let us know your requirements. 
AVO METERS IN STOCK 
Avo Model 7 

This. instrument intro- oo a 6... Mai 
duces a completely new — enerator, ains and Battery 
conception of electrostatic EI * — Test M 
voltmeter. It is compact, Valv Cha = no 
portable and robust, and does not SVS NoTATRCCOr SEES Muster 
require critical levelling or special Also full range TAYLOR METERS. List on request 
mounting. The movement has 
a taut suspension, is critically 


wee 


DIRECT READING. 


ZERO CURRENT 
DRAIN. 


VALY Leak TL/10 Amplifier and 
, mi =, = 
damped, and readings can be 5 ae £ 


fier complete 
P ° a Mullard P 
taken with rapidity and ease. hati Chapman Tuning Units £17 


‘ 

i 

4 

' 

i 

i 

THREE SECONDS ! Three models are available: Srimer Ne. 5 Leak Tuning Unit......... €35 
PERIOD. : Cat. No. W.W. 11308 Mazda, Part 2 Sraarts Tape Re- A 

-s kV A. ¥ ’ pe 
LAMP OPERATES ! . AF nil. cagattncanae Mullard Valve Grundig Microphone... £6 6 0 
FROM MAINS OR ! Cat. No. W.W. 11309 Replacement , 

4 VOLT BATTERY. | 3-10 kV A.C. D.C, Guide ° 

; Cat. No. W.W. 11310 Art and Science in 

i 5-18 kV D.C. and Repent 
i s-12 kV A.C. R.MLS. Terms C.0.D. or Cash with order 
’ Brittain, . Goods offered subject to being unsold 

Postage 6d. each ©**F® | and to price alteration. 


Recording Tapes : 


BRIGHT SPOT All makes in stock. 


AND-HAIRLINE 
INDICATOR. 


Please write for illustrated leaflet. 


> 


SCIENTIFIC () jp INSTRUMENTS 919 


peoPs: ARTHUR GRAY. LTD. 


GRAY HOUSE, 150-152 CHARING CROSS ROAD, LONDON, W.C.2 
W. G. PYE & CO. LTD.. GRANTA WORKS, CAMBRIDGE TEMple Bar 5833/4 and 4765 Cables : TELEGRAY, LONDON 
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SELENIUM 
RECTIFIERS 


consult. 


HETHER the need is for a single 

unit or a supply running into 
thousands. .. if it’s a Selenium Rectifier 
that must fulfil critical requirements and 
maintain its characteristics over long 
periods ... the answer is to be found 
with Electrix. 

@ Electrix Rectifiers are characterised 


by their cool running and consistent long- 
life conformity to stated specification. 


@ Manufacturers, Traders and Elec- 
tronic Engineers, send us your specific 
requirements. 


@ Your needs may possibly be met from 
* standard ”’ types, or 


@ ‘To specification”? models can be 
quickly prepared. 


@ Quotations by return ... and deliveries 
a matter of days only. 


@ We welcome export enquiries. 


Here are some typical ‘‘standard’’ full-wave types 
each 

List Price 9)/- 
- 13/6 

” 22/6 

” 35/- 


Output 12/15 Volts D.C. | Ampere. 
Output 12/15 Volts D.C. 2.5 Ampere. 
Output 12/15 Volts D.C, 4 Ampere. 
Output 12/15 Volts D.C. 6 Ampere, 


Trade Supplied 


@ Heavy duty rectifiers with say 
230/250 volts A.C, input and 220 
volts D.C. output a speciality. 


@ We use only freshly manufactured 
selenium plates and components, 
no ex-W.D. materials whatsoever. 


HOUSEHOLD ELECTRIX LTD 


47-49 HIGH ST., KINGSTON-ON-THAMES 
Telephone: KiINgston 4585 
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TERMS 
Z EAK QUALITY 
EQUIPMENT 
for the Connoisseur 


The completely New 
“TL/10” AMPLIFIER and 
“POINT ONE” PRE-AMPLIFIER 


This 10-watt amplifier maintains, in every respect, the world- 
renowned LEAK reputation for precision engineering, fine 
appearance, and fastidious wiring. The Pre-amplifier will 
operate from any well known pick-up, whether crystal, 
moving iron or moving coil. Provision is made for Tape 
Recorder and Playback and as an exclusive feature, readily 
accessible jacks are provided on the front panel for in- 
stantaneous use. 

See maker's advertisement—Page 
specification. 


The total Cash Price for these Two Units is £28.7.0 and our 
EASY TERMS are £3 Deposit with order and 8 monthly 
instalments of 70/- carriage paid (crate returnable). 


HIRE PURCHASE TERMS also available OVER 15 MONTHS 


if you require FINEST QUALITY REPRODUCTION together 
with WORKMANSHIP of the HIGHEST ORDER your choice 
be 


LEAK] * 


87 for full technical 


* 


’ The very latest LEAK DYNAMIC PICK-UP with 


detachable heads is now available. 


Suitable Wharfedale, Tannoy & Goodmans Loudspeakers and the 
latest Connoisseur 3-Speed Motors & Pick-ups are also available 
on EASY TERMS. 


The L.R. SUPPLY COMPANY LTD. 
BALCOMBE aitcn'in SUSSEX 


H 
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Filling a long-felt need 


A valuable, practical book for 


television service engineers 


Although written specially for the radio servicing engineer who 
wishes to embark on TV servicing, this book will be invaluable to 
everyone interested in TV receiver fault-finding. It is written for 
the practical man in terms he understands, and is fully illustrated 
by many clear diagrams. It is strongly recommended to prospective 
candidates for the R.T.E.B.—City & Guilds TV Servicing Certificate 


Examinations and will be of particular help in the Practical Test. 


TELEVISION RECEIVER SERVICING 21s. net. By Post 21s. 8d. 
Published for “Wireless & Electrical Trader” 
obtainable from booksellers or direct from Iliffe & Sons Limited, Dorset House, Stamford Street, London, S.E.1 


HIGH FIDELITY REPRODUCTION 
SQQQO_P \\) \\\\\ 


- Lae ep | 


\ 
\ REPLACEMENTS 


134-136 LEWISHAM WAY, NEW CROSS, S.E.i4. 
Tel : TiDeway 3696-2330. 


4 OFFERS DEALERS AND SERVICE ENGINEERS 


and cathode ray tubes, it provides a remedy for 
WITH A MINIMUM OF WEAR dust core screws of |.F. transformers with this com- 
No. I" Miniature Jewel-cipped needle for Lightweight pick-ups 
No. 4‘ Knee Bend Trailer Jewel-tipped needie for older type 


-_ ee a 
/ —— 
\N ( 2) 4 ANTI-STATIC 0136. 4/6 + 6d. pkg. & post tube. 
\ 
corona discharge. 
lis for the use of pound. It does not perish or harden. Cores may be 
No. 2 “* Straight '' Jewel-cipped needle for Crystal pick-ups. 
Heavy weight pick-ups 


\ e Applied to the potential points of E.H.T. transformers 
\ \\\\\ 
CORE-LOCKING COMPOUND 86. Lock iron 
8. G. BROWN P REC [SION SAPPHIRE NEEDLES 
No. 3“ Trailer’ Jewel-tipped needle for Medium weight pick-ups. 
No, 5“ Miniature Solid Sapphire '' needle for Lightweight pick-ups. 


PRICES (Subject to full Trade Discount) 
Nos. |-4, 7+, plus 2/4 P.T. Post 6d. 
No. 5, 9/3, plus 3/1 P.T. Post 6d. 


Nos. | and 5 now available with 00!” radius tips, for long playing 
records. Prices as above. 


There's an 8. @. BROWN PRECISION SAPPHIRE 
NEEDLE for every type of PICK-UP 
An instructive and interesting Brochure gladly sent on request 
WwW. 


< Write to Dept 


= 6 Brown 41d 


adjusted at any time without any danger of cores 
splintering or formers breaking. 4/6 + 6d. packing & 
post per tube. 


WE HAVE THE LARGEST STOCK OF EXACT 

TELEVISION REPLACEMENTS IN ENGLAND 

—TRANSFORMERS FOR OVER 700 MODELS 
SUPPLIED BY RETURN POST. 


if we cannot replace, we rewind in our own 
factory. Normal rewind time 48 hrs. for line 
outputs and other time-base windings. Mains 
types 7-10 days. 


Send 9d. stamps for replacement and rewind manual. 
This is not just a price list, but a valuable reference for 
service engineers. Various modifications are given, also 
a guide to sliders and controls. 


Wirecess WorRLD 
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The Final Word 


In all radio reproduction it is the LOUDSPEAKER 
which has the Final Word. It is the LOUDSPEAKER 
which finally determines the quality of reproduction. 


The finest radio receiver in the world can only 
give indifferent results if fitted with an indifferent 
LOUDSPEAKER. 


it is the LOUDSPEAKER which re-creates the sound 
and it is the LOUDSPEAKER above all which must 
be BEYOND REPROACH 


We have loudspeakers for every purpose and set manufacturers Model P44 
are invited to collaborate with us on all problems relating to Lightweight 12” Loudspeaker 
sound reproduction. 


WR | & ° | d FERRY WORKS, 
Ola (@ estion { . THAMES DITTON, SURREY 


Telephone : Emberbrook 3402-6 


MODERN ELECTRICS LTD. 


164, Charing Cross Road, London, W.C.2. Tel.:; TEMple Bar 7587. 


Cables: Modcharex, London. 


Export enquiries welcomed. immediate delivery from stock. Prompt attention to post orders. 
| RECORD ey ae TEST EQUIPMENT MICROPHONES 
TAPE RECORDERS EQUIPMENT Avo ACOs 
GRUNDIG TK? Mode! 8 
BAIRD Soundmaster _ TRANSCRIPTION Model 7 (latest) 


BAIRD Mk. ti Uniminor Mk. I! 
FERROGRAPH 24 ... Mosel 2010 Electronic Meter 
VORTEXION 2A Wide Band Sig/Gen 
EDITOR £47 GARRARD UNITS CaOA,| Valve Characteristic 
WEARITE TAPE DECK RCTSA, _ RCTS ac.jdc., ® ‘ 
TA/AC, TA/B for Decca heads. ee . 
ConmomsssuR 10kV Multiplier 
spd. £ 18 


Mode 


Mic 22 (Crystal) 44 
Mic inserts for above 4! 
Mic 16 (Crystal) ant 
Mic 35-1 (Crystal) ... al 


| LUSTRAPHONE 
M/C with T/F CS! ... at 
Table base for above I 


5 
' 
RESLO sve Gowteps “ 0 
URA R a7 65 
0 
is 


£ 
TRUVOX TAPE DECK for 
£23 


SPEAKERS dt ing I Cases for 
RECORDING TAPES Models 7, 8 and 40 . 
GRUNDIG TRUVOX | ADVANCE = 
H . 
L.G.S. 1,200fe Hin. 32 1 (Sig/Gen) 


E.2 (Sig/Gen) £28 
ws 4 2 - \ypnndeemmmens al i New Mi Model 435 
PA 


aw 


RVA Ribbon 
Mumetal Transformer 1 

| MICROPHONE STANDS 
Floor, 3 extensions... 4&3 12 
Table Stand ai 


LAAR, AILENERS 


@snweoo ow we 


850fc 
FERROVOICE 
200ft 


! 
Hr Oscilloscope 1035 ...£120 
Oscilloscope 1052 £104 Point 1, TL.12 
GOODMANS Volt: Calibrator 1433 418 Point 2, TL.25 . 
Axiom 150 Mk. Il | TAYLOR verbiage _ a 
— = ie ae 4 All new Taylor Test Gear ype VS saad as 


Unit .... 
FEDALE wae SOLON. New | 
war ew Instru- 
wis cs PICK-UPS ment Iron 200-250 v 
' | 25 w 


Spare Spools, | ,200fc 
Spare Spools, 600ft 
FERROGRAPH 


ALL GARRARD, CONNOIS- 
SEUR, DECCA and COLLARO 


a 
Super 5 and 8 CS/AL M.S. Magnetic 
Bronze 10in. “412 CONNOISSEUR 
Bronze Bin. guver biweight HEADS. SAPPHIRE and DIAMOND 
W.8B. Crossover Unit... £1 6 Spar 


5 

€ 
COLLARS. sTUBiC , | STYLI for the above HEADS NOW 
Lead on tape 150fc W.8B. Tweeter Unit ... 63 15 | Type O or P aa 4 4) AVAILABLE, 
0 


H.P. Terms available on all items over £10. 0 


eee cece wweoe © sore oo 


* UNITELEX PRIMA’ PORTABLE TAPE 
RECORDER. incorporating the latest Truvox 
Tape Deck. Features include ultra modern 
cabinet design, giving exceptional lightness and 
tability without sacrifice of quality. Push- 
tton control on mechanical side, twin-track 
heads, dual-speed (74in. and 34in. per sec.), giving 
up to two hours playing on one reel of tape; 
latest type miniature valves used; genuine 
10 kes. response; separate bass and treble 
controls; magic eye recording level indicator; 
— for use as straight playback amplifier 
irom record players or changers; 4-watts output 
to internal 10in. elliptical high-flux speaker, with 
provision for feeding two extenal speakers or 
amplifiers. Price, complete with filter cell micro- 
ine housed in recorder, and with |,200ft. reel of 
igh coercivity tape, 57 guineas. H.P. terms 
19 gns. deposit, 12 monthly payments of €3/13/2. 
Send 244. stamp for illustrated brochure. 
GARLAND AMPLIFIER ACII. Self-contained 
general- gee amplifier, providing 3.5-watts 
output. wer supplies derived from mains 
transformer, ‘ensuring nolated chassis. Standard 
valves throughout. olume and Tone Controls 
incorporated. Negative feedback loop. Price 
46/12/6 pius 5/- carriage, ete. Weight 10ib. 
TRUVOX TAPE DECK MARK Iii. In- 
corporating high impedance mu-metal twin- 
track heads. Two-speed capstan, for tape speeds 
of 74 and 33 inches per second. Three heavy- 
duty motors allowing for fast forward and rewind 
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THE FINEST H.P. TERMS 
IN THE BUSINESS 


Goodmans Axiom 101. 8in. L/Spkr. ...... 
Garland Amplifier ACIIA 

Wharfedale Golden CBS. |0in. speaker 
Goodmans Audiom 60 Speaker 
B.S.R. 3-speed a player. GU4 
Connoisseur Pick Up, 2 heads 

Leak Pre-Amplifier 

Wharfedale W12/cs. !2in. 

Goodmans Axiom 150, Mk. 

Stella 3-speed Single ang “i 
Leak ‘‘ Varislope ” Pre-Amplifier. 
Collaro Auto-changer. 3RC/53! ....... 
B.S.R. ‘*Monarch”’ 3-speed poeeennge 
Lane Tape Desk, Mk. |V__... $a 
Collaro auto-changer. 3RC/ 532. 
Connoisseur 3-speed unit 

Truvox Tape Deck, Mk. Ill 

Leak “Point One’ Amplifier 
@.U.A.D. Amplifier with pre-amplifier 
Unitelex “Prima” Tape Recorder. 


(Described above). 


| a2 
2 
43 
| &3 


eecot-eowsSoonooeonute- 


an 


0 «i? 


aes 


acca @@eeooeeececaeenwnw- 


12 


monthly 
payments 


monthly 
payments 
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facilities without tape handling. All controls 
operated by electrically and mechanically inter- 
locked push buttons. Price £23/2/-. Send S.A.E. 
for full particulars. Plus 10/- carriage, etc. 


ALL GOODS NEW AND UNUSED (except where otherwise stated). 
PLEASE ADD POST OR CARRIAGE ON ALL ITEMS. KINDLY PRINT NAME AND 
ADDRESS. POST ORDERS TO OUR DEPTFORD ADDRESS. EARLY CLOSING THURSDAY, 
pd from stock. Send 24d. stamp for details OPEN ALL DAY SATURDAY. 
of this and of suitable amplifier. SHOP HOURS: Mon: Tues: Wed: and Sat: en Thurs: Pom—! 9. m. Fri. 9a.m.—T p.m. 


GARLAND BROS. LTD. °° 2=""" 


TEL.: LEE GREEN 4038 
CHESHAM HOUSE, DEPTFORD BROADWAY, TEL.: TIDEWAY 4412/3 


way vot BUTLD your own? 


Not only are the RECEIVERS, AMPLIFIERS AND TEST EQUIP- 

ENT in our Handbook second to none in performance and looks, 
but the knowledge that you have BUILT IT YOURSELF will make 
you EXTRA PROUD! The secret of first-time success lies in using our 
ALIGNED COMPONENTS, including ready-punched chassis, 
and fully identified parts. REMEMBER, NO ALIGNING OR TEST 
GEAR REQUIRED! and with our “ EASY AS A.B.C."’ CONSTRUC- 
TION SHEETS it’s like ‘* falling off a log ''! SEND 2/6 NOW for 
our famous ‘HOME CONSTRUCTOR’'S HANDBOOK” con- 
taining on 50 glossy art pages full information enabling you to 
build ALL of che following high-class equipment:— 


* VALVE 3-BAND SUPERHET. FEEDER UNIT. 

* 4+VALVE 3-BAND SUPERHET. * NORM./HI-PI/ 
GRAM.” FEEDER UNIT. 

* yy a 3-BAND A.C. SUPERHET. (P.W. “ CORO- 

tT.’ 

* 5-VALVE 3-BAND A.C. SUPER. (with - read 

*% 5-VALVE 3-BAND A.C./D.C. SUPERHE 

* 6VALVE 3-BAND A.C. SUPER. (with Re 


*% ¢+VALVE 3-BAND A.C./D.C. SUPER. (with Gram.) 
“LOCAL STATION” SUPER 


FEEDER AMPLIFIER AND POWER P. 
MAGIC EYE MA wer INDICATOR UNIT. 

*% SIGNAL TRACER A.C. 

*% S-WATT QUALITY AMPLIFIER A.C. with NFB. 
1G-WATT P-P QUALITY AMP., A.C. with NFB. 
SIGNAL GENERATOR, A.C., etc., etc. 

REMEMBER NO TEST GEAR REQUIRED! 

Apart from construction details and large blueprint circuits, it 

contains complete parts lists and technical descriptions of these 

outfits, set building hints, servicing hints and tips, facts and for- 
mulae, resistance colour Code, symbols, data, etc. AND our current 
catalogue. This publication is now acknowledged to be at the top 
of its class! Over 70,000 copies sold! All parts always in stock. 


Be wise and 
DON’T DELAY—SEND FOR YOUR COPY TO-DAY! 
Also obtainable from W. H. Smith & Son, and leading booksellers 


RODING LABORATORIES 


(@ept. WWE) BOURNEMOUTH AIRPORT, CHRISTCHURCH 


A’teach yourself’ guide: 


The elementary laws 
of Mechanics. ... 


iO: =p 


Mechanics for 
the Home Student 


by Eric N. Simons 
In association with W. D. Burnett, B. Eng. 


| 
| 
ae 


A valuable book providing a plain explanation of the 
elementary laws of mechanics that will be comprehensible 
to anyone. 

It is especially useful to those unable to attend organised 
classes, being a comprehensive “teach yourself ’’ volume 
that can readily be followed with no previous knowledge 
of the subject and without the aid of a teacher. 

Published for “‘ Mechanical Handling.”’ 


8} x S54" 152 pp. 132 diagrams 7s. 6d. net. By post 7s. 10d. 


From booksellers or direct from :- 
Iliffe & Sons Ltd., Dorset House, Stamford Street, London, S.E.1 
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WE PAY TOP PRICES 


AMERICAN SURPLUS 
ELECTRONIC EQUIPMENT 


LOOK AT THESE EXAMPLES 
for equipment in good condition 
Receiver, R54/APR4, complete 
Transmitter, ET4336 
Scanner, RC94 
Test Set, TS/3 
Frequency Meter, TS175/U 
Frequency Meter, BC22/ 
Receiver, BC348R 
Receiver, R89/ARN5 
Control Box, 23270 
Klystron, 723A/B 


We pay similar remarkable prices for:— 


RECEIVERS. RIII/APRS, RS/ARN7, AR88D, 
R65/APN9, BC1033, BC348. 


TRANSCEIVERS. ARCI, ARC3, TCS, BC800, 
RT1/APN2. 


TRANSMITTERS. Ti1/APN3, ARTI3. 
INDICATORS. !IDI7/APN3, BCI1I51, BCI152, I-B1A. 


TEST SETS. Any unit with prefix ‘‘TS"’ and 
1E19, 1-208, 1-100. 


MODULATORS. BCI09!I, BCI142. 
SYNCHRONISER. BC1148. 


POWER UNITS. RA34, RA42, RA62, RA88, 
RA90, MG1I49, PE98, PEI58, DM28, PUI6. 


TUNING UNITS. TNI7, TNI8, TNi9, TN54, 
TUS7, TUS8, TUS9. 


CONTROL GEAR. BCII50, BCII45, JB9I, JB95, 
JB98, JB102, C45-ARCI. 

And almost every American made unit even if not 

mentioned above. 


Phone us immediately, transfer charge. 


—>—__— 


TO OVERSEAS BUYERS 


We have the largest stock in Europe of American 
Government surplus electronic equipment and we 
would be pleased to quote by return of post against 
your enquiries. The following are a few examples 
only of the equipment which we can supply from stock. 
ET4336 Transmitter. 
SCR720C Search Radar, complete 
BC348 Receiver. 
ART13 Transmitter. 


Deal with the firm that has 
been established for twenty-five years. 


ALTHAM RADIO CO. 


JERSEY HOUSE, JERSEY ST. 


MANCHESTER 4 
Telephone: Central 7834/5/6 


WIRELESS 


IF NOT ORDERING TODAY MAY WE SUGGEST YOU PLACE A “BOOK-MARK” HERE FOR FUTURE REFERENCE 


Worip 99 


WOULD YOU 
DO THIS... 


to the soldering instrument 
you are at present using ? 


On March 6th three “* LITESOLD”’ 
eighth in. bit models were 
connected to a 240V Mains and 
have been left connected day and 
night ever since. Tested daily, 
they were still functioning satis- 
factorily when this advertisement 
went to press. 

What a robust mains element— 
over 2,000 hours saturation test 
and still doing the job! 
Remember, this ** LITESOLD”’ 
model is the smallest in the 
world with a fully insulated 
mains element—see its speci- 
fication below. 


SPECIFICATION 


Weight 
Size of Bit 
diomeaien hee Length Loading 


Fixed or re- | 
placeable oz 


iy 
2 


*, 
‘ 
’ 


PRICES 
" Fixed Bic, 196. &” Fixed Bit, 1/1). 
" Fixed Bic, £126. 4° Fixed Bic, €1/5/6, 
* Replaceable Bic, £1/1/6. ~%” Repl. Bic, £1/4/-, 
* Replaceable Bic, £1/5/6. 9” Repl. Bit, £1/86/6 


ACCESSORIES 


SAFETY SHIELD HEAT GUARD 
(Regd. design No. 871109) (Pat. Pending and 
ae (te oun the wage Regd Ses. & vod For) 
“LITESOLD” instruments } By | x) S 
Ineulation and the minia 
turization of modern 


and meet requests for 
safety shields which can be 


used at the work-benck, electronic equipment hae 
By using a Safety now made some form of 


Hhield between solder protection againet burne 
ing operations, not only H 


insulation durie 
will the risk of acci- . Pied ~ 


soldering operations 


dental burns be elim- desirable if not easential 


inated, but restoration 
of heat to the bit tip 
is facilitated in the 
vertical position, 
and the handle is 
readily accessible 


eliminate» 
the risk of damage to wir 
ing aod heat sensitive 
components when work 
ing under normally in 
accessible of congested 
conditions 
The Heat Guard is 
the front of made from spring stee! 
the bench, or wire and is Chromium 
alternatively Plated. It ie excep- 
tay be fixed tionally strong yet so 


when again fre- 
quired for ase. 
it may be 
mounted near 


light that it does not 

affect the balance of the 

' instrument, Fitted in an 

shieiisare . inetant by merely push 
made in of ing into the handle tube 
Duralumin and normally have a red ano ite unique design avoids 
dised finish, but other colours are available any obstruction to the 
to special order. operator's field of vision 

Prices 


3 
~ 6 
1 Bit Model 66 


+ Bit Mode 


Like some more ‘ Gen '—then write to the Sole Manufacturers. 


LIGHT SOLDERING DEVELOPMENTS L" 


106, GEORGE ST., CROYDON, SURREY 
——————- Telephone: CROYDON 8589 
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—CITY SALE & EXCHANGE— 


THE HI-FI SPECIALISTS LIMITED 
90-94 Fleet Street, London, E.C.4 Phone: Central 9391/2 


All the following are available from stock : 


Special Offers : 
Line-a-Tone Tape Deck, as new... £10 ) 
Truvox Tape Deck, shopsoiled 
only cié 
Lane Tape Deck, shopsoiled only £15 
Garrard RC70A Autochange Gram 
Unit £4 
Collaro 3-speed Autochange Gram 
Unit £8 
Garrard T 3-speed Unit, 2 Decca 
XMS Heads 
Decca 2-speed Transcription Unit €7 
B.S.R. GU4M 3-speed Unit, less 
heads £4 
Wharfedale VWV\0CSB in baffle £12 
Sound Sales Reflex Console 
Speaker cio 
Goodmans |2in. high flux Axiom 


R.D. Senior 


3 watts output 
R.A. Bin. Unie with transformer 
Wharfedale Bronze {0in. 2/3 
ohms £3 
Deccola 9-vaive Amplifier, as new £19 
R.D. Minor Amplifier, perfect “9 
Gramophone Amplifier with 
preamp é12 


Amplifier 


preamplifier 


R.D. Senior Amplifier 
Control 


R.D. Minor Amplifier, 
R.D. Baby de Luxe 


R.D. Junior Mark Il 


428 0 © Leak TL/I2 amplifier, 


output 


12 watts 


Leak TL/IO amplifier, 


output 


£is 0 0 


10 watts 


Leak Point One preamplifier 
Leak Varisiope preamplifier 


Acoustical QUAD Mark I! ampli- 
£ 


ier 
Acoustical QUAD Control unit 


Lowther Corner reproducer in- 
corporating the P.M.3 drive unit 


Wharfedale 
sembly 


treble speaker as- 


Tannoy dual concentric 
corner speaker 


£i2 17 6 Hin 


£ £14 00 Chapman FM8i V.H.F. Tuner 
Chapman S.6 3-wave Tuner : 0 
<9 0 0 


Connoisseur 3-speed motor ; sil 


0 

i) 

o 

i) 

0 

t) 

6 

) 

0 

Unit £4 0 

0 

) 

0 

0 

t) 
Acoustical QUAD | Amplifier and 

preamp £23 0 

Decca PA6 Amplifier, in metal 

case cis is 0 
Eddystone 5640 Communications 

Receiver, as new 0 


<25 4 


Hire Purchase Terms on new appara- 
tus over £10—deposit, 
over 6, 12 or 18 months. 


Collaro 2000 transcription motor £13 9 6 


and balance Also complete stocks of Wharfedale and 
Goodmans speaker units 
Decca and Leak Pick Ups 


Connoisseur, 


PART EXCHANGE OUR SPECIALITY—Write with details 


© T/V TECHNOLOGY Mi, 
© RADIO ENGINEERING REDUCED = | 
@® ELECTRONICS ee, aS 
ro % 
© RADIO SERVICING TUPNN 
There's a big future in TV and Radio. Act now! Increase 
your knowledge. Back up experience with a sound theoretical | 


background. 1.C.S. offer courses of instruction in— 


TV TECHNOLOGY @ ADVANCED SHORT-WAVE 
RADIO @ RADIO ENGINEERING @ RADIO SERVICE 


ENGINEERING @ RADAR @ ELEMENTARY ELEC- 
TRONICS. 


1.C.5. willalso coach you for the following examinations :— 
B.1.R.E. ; P.M.G. Certificate for Wireless Operators ; 
Radio Servicing Certificate (R.T.E.8.) ; C. & G. Tele- 
communications, etc., etc 


DON'T DELAY—SEND COUPON TODAY lor free descrip- 

tive booklet, stating which subject or examination interests you 

Fees include all books needed Examination students coached 
until successful. 


Dept. 2236, 1.C.S., 7! Kingsway, W.C.2. 
INTERNATIONAL CORRESPONDENCE SCHOOLS. 
Dept. 2238, International Buildings, Kingsway, London, 

w.c.2. 


1 am interested in your special Summer Term offer 
Subject 


Name 
(Block letters, please) 


Address... 


Age 


ICS 


COAX Precision CONNECTORS 
elle on alf COUNTS 


= 


design 
machining 
performance 
price 
delivery 


The most comprehensive range of 


U.S. CONNECTORS outside the U.S.A. 


€O-AX Connectors 
COAX Cables R.G. Cables 
Microdual drives 


TRANSRADIO LTD. 138A Cromwell Rd, London ‘SWZ. reesez1 
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The best of Tape Recorders —and an 

TO THE TRADE: 
INDEPENDENT P.A. AMPLIFIER as well! * 40 for deile of 


special Dealer 
facilities and Infor- 


One of the many features of the SIMON Portable Tape mation Sheet T1/6 


Recorder is the provision of facilities for entirely in- 
dependent use of the amplifier for public address, record 
reproduction, etc, at 10 watts output power. 


This versatile and brilliant Recorder was designed for 
the user who expects—and appreciates—the best. 


Two hours’ recording time. Twin tracks, two 
speeds. Frequency response: 50-12,000 c/s at 
7hin./sec. and 50-7,000 c/s at 3}in./sec. Bass 
and treble independently variable. 


SIZE on 18 in. x 15 in. x 10 in 
LOUDSPEAKER ‘ 64 in. built-in monitor 
POWER SUPPLY --» 200/250v. 50 Cycles A.C. 


INPUT CHANNELS High impedance for microphone ; 
low or high impedance for radio 


POWER CONSUMPTION ee --» 100 watts approx 


Eom Tersble TAPE RECORDER" | 


Ask ns +. Menomester ** Finger- Fast rewind and wind- SIMON for 
‘THE GENTLE ART OF TAPESMANSHIP ” tip "’ Control on. Sound Recording 
and Information Sheet TI'6 % Provision for Remote ota 


SIMON SOUND SERVICE trp. (oe.w * "™ orm Control. Sensible Price 


48-50 GEORGE ST., LONDON, W.1. Phone: WELbeck 2371 (5 lines) % Three motor drive * Drop-in loading 


Illustration shows : 
Master Power Unit, 
Master Energising Unit, 
Indicator with 3” meter. 


A compact, versatile system of instrumentation for 
the measurement of force, load, displacement, 
thickness, pressure and weight—readily adaptable to 
your requirements from one to six channels with 


the utmost economy. A system of vital interest to 
ric aen Turk BOULTON PAUL ELECTRONICS 
A comp!-mentary range of transducers and load cells 
wenn BOULTON PAUL AIRCRAFT LTD. 
Write today for further particulars. WOLVERHAMPTON 


Manufacturers of Six Channel C.R.T. Film Recorders, Transducers, 
Strain and Load Indicators, Load Cells, Integrators and Timers, 
Precision Automatic Manometers, Stabilised Power Supplies, etc. 
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Valve 


eemeen Britain's 


Types 
equivalents. 


Wirecess Wor_p 
Mail-Order House 


SALE (ie) VALVES 


and Prices subject to stock. 
When ordering cross (blank) postal order. 


SERVICE SHEETS 
The one you require enclosed if available 
dozen assorted of 


TAYLOR METERS 


“= 10/6) i 


ON EASY TERMS 


10 Monthly Totel HP. 
p'ments o' Price 


ur best choice 


Cash Price 
4 


f 
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MIDGET AND The opposite can be supplied 
SUB- wae for 2 volte at the same prices 
Ves 


also Type XV8 2.0 v. at 


er RPO GO CORO TOWN DO DSWe 
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HIVAC 


128A70T J 
128K 70T 16/5 
128Q70T 15) } 
2L40T 16/ 

Post 94. Lower 


15/6. 
SUB-MINIATURE 
xaG X W0.75 
xw 
XH 
xp 


17/6' X¥Gl 21/4 


EC H42 


ee 


OOO Deee DID 
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FROM 
4 


2’- 
We may send 


2 WI DIOR 
= 


* Omcied * or 


2028TH 
215P 
220PT 


~ 


~ 


— 


MANUAL” 2/3 
ving equivalents of British and American Service and 
Cross Reference of Commercial Types with an Appendix 
ot B.V.A. Equivalents and Comprehensive Price List 
We Leave still some Valves left at very old Budget Rates 


ROD Antennas, |{t. sections, interlocking and extend- 
ing, copper plated steel. BARGAIN 9/6 doz 


TYANA TRIPLE THREE 
Small Soldering Lron Latest development 


with detachable bench stand. Post 1/- 
BIB The new 3 in one Tool. Strips insulation 


SN<NEKECCOOCR ESEUSs 


eee 


* & 


io 


sorer<c<< 
x 
eS 


Complete 
19 


3/6 


CON CHRO TO Co DEIGIA 


AAC CAGTUT UU URE ROR BRE EERE 


RMDHK KKK HWM 


4 Prices 
One-Year Guarantee 


The High Quality Portable ‘ 


Recording medium «tv 


“MESRABSTEAS * Tape Recorder 2 8 
ard jin c ed tape. Tape speeds, 7hin. and Sin 
10 of 90 minutes po 4,00 seconds. Frequency range 
cond. Loudspeaker, 6in. Moving Coil. Output, 3 watte 

oF Ma yneumption, 80 watts. Dimensions 
Weight with crystal mic, and 1,200ft 


plastic 


Supt of tape 


Fully guar ante 

DE IGNED to have many uses, THE 
Twin track recording, doubles pla 
Separate mic, and gran ts ia rate 
quality amplifier for dis o nd R.F unite 
finding recorded informati set No anlacing of tape MAGIC EYE 
recording level indicator. Variable tone ntrol for playback. Provision for Ext. L/* 


MS: Deposit £216/16/-, nthly instalments of 23/4/65. 


“ELIZABETHAN” 


ing time per reel 


features these points :—- 
Vast forward and rewind 


balance in 12 m 


amplifier position to enable use as high 
CURBING STRIP for ease in 


or 48 ens. Cash 


without ‘' nicking'’ wire. Cute wire-—no 
| Deposit and 


rough edges. Splite flex 
Monthly 10 an 

AC ELECTRIC 
PAINT SPRAYER 

plug in and spray Kasier 
2 @ brush and twice as fast 

post 2 With THREE 
iling adaptors 


BLACK & DECKER 


HANDY-UTILITY jin. Portable 
leetric DRILL. 


cast PRICE £5/19/6 10 6 i STAMP 


easy payments. Monthly 


9 
ys” 


Heat, shock and moisture proof. 
Diameters from 0.5 mm. to 30 mm. 
in 36” lengths. It is manufactured 
in all colours and bi-colours, 


SPICERS LIMITED 


19 New Bridge St., London, E.C.4.  Tel.: 


CENtral 4211 


High Sensitivity 
DOUBLE PURPOSE 
METER 


* 
PANEL 
MOUNTING 


Moving Coil Ranges 
from 154A 


Moving Iron Ranges 
from 5 Milliamps 


Movements are independent of each other and any two 

ranges may be incorporated. Panel space is saved and 

it enables more convenient observation of inter- 

dependent electrical quantities. Send for prices and 
full specification. 


BRITISH PHYSIC RP RP ORATORIES 


RADLETT, HERTS Tel 
London Stockist : 
Led., 68 New Oxford Street, 


: Radlett 5674/5/6 


M. R. Supplies Wc. 


dm 6P 2) 


$$$, 


reasons why those concerned 
% 


Does not curi—ties flat on the transducer 


head, giving better frequency response, 
and smooth tracking. 


Has the lowest possible surface friction— 
reducing wear on transducer heads, and 
guide pillars. 

Has the best possible dispersion of oxide 
particles, free from coagulation, and 
flocculation ensuring low noise level. 

Is correctly heat-dried to preclude 
“ blocking '’ and sticking, layer-to-layer, 
under storage conditions. 


The Lacquer is formulated to attain the 
maximum adhesion to the base material. 


SS 
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with recorded sound choose 


FERROVOICE 


MAGNETIC 


Gives the highest possible signal-to- 
noise ratio—excelling in high-frequency 
response. 

Has a superlative dimensional stabil ity— 
negligible stretch, and the highest possible 
tensile strength. 


Discourages static collection during fast 
forward, and fast re-wind operations. 


The Kraft Paper base has been selected 
after careful development with the paper 
manufacturers—flexibility, and super- 
calendering being prime considerations 
The Lacquers are pigmented with the 
highest grade powder. The individual 
particle size is less tha one micron 
(0.000039 inch). 


RECORDING TAPE 


The pigment is dispersed and milled, with 
the highest degree of control, thus 
ensuring a uniform dispersion of the 
oxide particles within the binder. 

The spools were designed to incorporate 
the “universal "' hub, perfect balance, 
and negligible rotation noise. 

* FERROVOICE " products are subject 
to continuous development by our 
technical staff. 

* PERROVOICE has a Coercivity of 
270 oersteds (BHC) remanence = 
730 gauss, when subjected initially to a 
magnetising force of H = 2,000 oersteds. 


RETAIL 
PRICE 


on fin, Diameter Spoot=Prequcney fenponse 50 Cs. ce 0 “OD 6 
MAGNETIC COATINGS LIMITED 


ke/s. at 7.5 in. per sec. Breaking strain exceeds 4ib. 
38 GROSVENOR GARDENS ANE 912 


TRADING ESTATE 
BALHAM 5579 


WORKS & LABORATORY:, 25 DASHWOOD 
LARCH ROAD: LONDON SWi2 


If it’s Components 


ACOS LAB 

ADCOLA LOSS & BAMSLY 

AERIALITE MARCC 

ALLEN | MARDAS 

AMPLION MeMURDO 

ARROW ° MORGANITE 

AVO } “ MOTEK 

BELLING LEE = MULLARD 

BRANDENBURG MULTICORE 
NERA 

NORMAN PRICE 
OSMOR 

CELESTION car eee 

CINCH 

COLVERN 

COSSOR 

CYLDON 

DENCO SCOTCH BOY 

EDISWAN i = ‘ SEN TER CEL 

EGEN } = = SOLON 

E : : TAYLOR 

E 

K ox 

GARRARD WMA STER 

GOLDRING 

GOODMANS RITE 

GRAMPIAN STINGHOUSE 

HAYNES iYMOU TH 

HUNTS /HARFEDALE 

JACKSON | LF 


Write now for 
CATALOGUE NO. 12 PRICE I/- 
@ 70 PAGES @ 250 ILLUSTRATIONS 


RADIO SERVICING CO. 


82 SOUTH EALING ROAD, LONDON, W-.5. 


Next to Sth. Ealing 


EALing 5737 Tube Station 
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ELECTRO- 
MAGNETIC 
COUNTER 


THE EDDY STONE MODEL 740 


A Br roe 0 made Communications ceiver of the highest quality and sensitivity 
at a moderate price 

£43 15’ a. P Le rms Availat 
8 BSA vaives comprising K.P fi Pre Changer, 1.¥. Amplifier and 


<I ins. — ae Amplifier and Detector Out} it B ¥.0 Noise Limiter and Full Wav 
TUNING RANGE 
I 


MAJOR TYPE 6 
FOUR Arce § 
TWO TYPES 
3 ohms operates on 3/6 Vo. D.C. Accuracy ¢ constauerion” 
500 ohms operates on 18/24 Vo. D.C. cover in ot a i, ite Tak ead f 1 putt pon ete Sug 
17/6 Post & Pkg. 9d. 
MAGNETIC RELAYS aponss 
UNISELECTORS The 
KEY SWITCHES Eddystone 


DPOIDPDODDPODPOODODOOOOOD Specialists 


JACK DAVIS (RELAYS) LTD. 
SERVICES LID., 


3% PERCY STREET LONDON -: W.I g 

MUSEUM 7960 LANGHAM 4821! 
55 COUNTY ROAD, LIVERPOOL, 4 
Teleohone; AINTREE 1445 ESTAB. 1935 


ternational Distress Wave 


finished compon 


nt art 
POWER SUPPLY. 11 ta and 200/240 A.C. only. Of Frot 


6 volts with external 


er gladly supplied on request 
latest Eddystone ¢ 


DOAPDDDPD DDD DDD DODO D> 


POLYTHENE 
H. F. EQUIPMENT 


(AMBYTHENE BRAND) 


BELCLERE 


MINIATURE 


STANDARD INPUT 
TRANSFORMER 


Small, efficient, low priced, size lin. x Bin. x }in. overall as illustrated 
Uses : For coupling inputs of 3-150 ohms to normal type pentode valves 
Specification : Ratio |-50, Primary 3.5 ohms. Secondary inductance 160 H 
at |,000c.p.s. Range 6} octaves 4 2 db. Finish varnish dip, encapsulated block 
or mu-metal screening can. Quick delivery—low price—maximum efficiency 
JOHN BELL & CROYDON I!I7 HIGH STREET, OXFORD 
Telephone : 47072 2 Cables: Belclere, Oxford. 


Send for particulars and Samples 


AMPLEX APPLIANCES (KENT) LTD. 
19 DARTMOUTH ROAD, HAYES, BROMLEY, KENT 
(RAVensbourne 5531) 

All export enquiries to 


ANTEX LTD., 3, TOWER HILL, LONDON, E.C,3 


Television - Radio - Record H. WHITAKER G3SJ., 


CABINETS MADE TO ORDER 
ANY SIZE OR FINISH 


CALL OR SEND DRAWINGS FOR QUOTATION 


B. KOSKIE wert. £, 
72-76 Leather Lane, Holborn, E.C.1 


Phone: CHAncery 6791/2 


10, YORKSHIRE STREET, BURNLEY 


Manufacturers of precision Quartz Crystals, for frequency control, 
in a wide variety of bases, covering all Aircraft, Shipping and 
Amateur frequencies. All are made to extremely fine tolerances, 
and have an activity pass figure as good or better than Government 
standard for the frequency In addition we can undertake the 
calibration of your own crystals and supply certificates at nominal 
cost. Regrind service: Your redundant crystals can be reground 
to new frequencies at an average cost of 7/6 to 10/-, depending on 
tolerance, or taken in part exchange. Early deliveries can be 
given on all types. Regrind service 7 days approx. 


H. Whitaker G3SJ,. Contractors to the War Office, 
Air Ministry, Pes Office and Government Depart- 
Ments the world over. 
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Patents applid fer) 


TAPE RECORDER 


The “Impresario” is a combination instrument that will make high 
quality tape recordings of live speech or Music, Gramophone recordings 
or Radio Programmes and Telephone conversations, etc. 


@ Dual speed 3) /7\in. per sec. 
@ Twin track: up to 2 hrs. recording. 
@ Separate bass and treble controls. PRICE 4 GNS. 
@ 4 watts Output: Neg. FB. 


@ internal mike recording system. (EXCLUDING TAPE) 


The “‘Impresario "’ can also be used as a high quality Radio, Gramophone 
or Microphone Amplifier. 


RADIO RECEIVER 
GUARANTEED 


con 1s MONTHS Distortionless Superhet 3 wave radio tuner unit, 


The “Impresario "’ is the first Transportable 
Tape Recorder in Great Britain to provide 


power supply and internal space for a Radio 
Tuner Unit with optional listening and/or rrice 14 on 
recording. May be fitted in a few minutes. 


PIEZO- , henn stain 


ELECTRIC | Send for “Impresario” illustrated Brochure 


which also contains details of Radio Tuner Unit, 


Telephone Pick-up, suitable Microphones and 
MICROPHONES Recording Tape. 


Hand Unit in Rubber Grip 
Studio Floor Stand Pattern... 


Telephone Pick-up Stand 


MECHANICAL AIDS TO PRODUCTIVITY 


OVERHEAD MOVEMENTS 
MEAN LOW OVERHEADS 


Not all mechanical handling systems require 
expert fitting! Here’s one you can install yourself— 
a low cost, overhead chain conveyor giving greater 
output and higher efficiency. 

Every month, MECHANICAL HANDLING—the 
only British journal devoted entirely to the subject— 
describes and illustrates the latest labour-aiding 
devices, and shows how they are being used to 
increase production and cut costs. There’s a system 
for YOU in your business. Take the first step to increase 
production . . . place a regular order for 
MECHANICAL HANDLING now! 


rrr iri iii itt FORO ROR R REET EERE EEE EERE OH EEE EO: 
wiwa 


TO 


DORSET HOUSE STAMFORD STREET - LONDON 5.E.! 
Please enter my name as a subscriber for the next 12 issues. 
I enclose remittance value £1 15s. (U.S.A. $5.50, Canada $5.00.) 


Remittances from overseas should be made by money order or bank draft in 
sterling on London out of a registered account, 


A large-scale, P.C.P. installation made at the 
works of the National Cash Register Co., 
Ltd., Dundee. All you need to fit it are a 
hacksaw, a clamp and a spanner. 


POST THIS FORM TODAY 
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REDUCE YOUR PRESS TOOL COSTS '_HAMNEY of BATH offers: 


WILLIAMSON AMPLITIZR. Woden potted « xy 
: (1.70), 180/-; PIM. l4a. mains trane., 87/6; P 12 150 mA. chok 
* 30H 20 mA. choke, 90/-; PIM 23 (mains trans 10 a4 amp.), 
THE HUNTON UNIVERSAL BOLSTER OUTFIT + and Condenser kite (CK) available, RK, main amplifier, 29/6; 427 
: #2/G; RK. As 15, 88/9; RK fg. 19, 96/-; RK Ng 2. anlar OF te, i 5/-; CK 
FOR SHEET METAL PIERCING AND : 15, a7/-; OK te. 19, 54/6; OK fig. 27, 19/-; CK. fig. 20, 54/6. 12 1%, silver micas 
= (Pig. 19), 15; > . Elstone output trans., 90/-; mains trans., 57/6; | OH 
- 150 mA : 20 mA. choke, 10/-. 
BLANKING ON FLY PRESSES ° VIEWMASTER In EASY STAGES. Constructor’s Envelope, 7/6. Stage |, 62/3; 


47/9; three, £5/1/8; tour, 9/10; five, £10/4/-; six, £7/7/8; seven, 64/-. 
‘ eanaiahe pre-amp. kit (less valve), 32/2. 

WB100 (sound and vision chassis), 18/6; WB101, 6/-; WB102, 18/6; W B103, 
42/-; WB203A, 68/6; WA1L04, 15/6; WB105, 47/2; WB106, 25/6; WB107 
WBI108, 33/3; 'WB109/1, 2 or 3 (state tube type), 22/6; WB110, 10/-; 

21/6; Ww B Console conversion kit, 35/-; WB300 pre-amp. chassis, 17/6; Westing 
house Rectifiers, 14486, 20/4; 14D36, 11/7; WX3 and WX6, 3/9 each; 36EHT100, 
20/5; 36 BHTSO, 26/1; 36EHT45, 23/8; K3/100, 14/8; K3/50, 8/9; K3/45, B/2 
T.C.C, Condensers £7/10/- (any condenser supplied separately). Morganite pots, 
5/- each; Morganite resistors, 36/3. Colvern pote, 22/6; or CLROO1, 3/9 each 
and CLR4080/22, @/4. Belling-Lee L707, 8/9. Fuses, Gd. each. Wearite Coilset 
(with L9), L’don and Belfast, 29/-. Wenvoe and Pontop Pike, 98/-; H. Moss, 
K-o-8, B’ham and Brighton, 90/-; Pre-amp. coils, 4/- pr. (any channel). 

WIDE ANGLE VIEWMASTER pea Complete set of parts for on 
verting existing Viewmaster t« less valves, tube and mask, , £14186 A. 
Conversi« _ ~ na, 2/6; WB. tia, 48/6; WB114, 23/6; WB115, 42/-; wits 
aod WB117, 7/6 each; WB118, 28/6; WB119, 26/9; WBI21, 36: WHi24, 10/6; 
Ww estinghouse 36/BRHT/30, 17/-. Plus condensers and resistors as per our general 
list 

MULLARD “UNIVERSAL” LARGE SCREEN A.C./D.C. TELEVISOR. Dencx 
drilled chassis with all mechanical parts, 63/6; FD12/4 duomag focaliser, 37/6; 
144/342 rectifiers, 97/2; Goldeman droppers DK 37/6, 8/9; DK36/6, 7/6. VA1006 
varite res.,4/6. Other Deneo parts, please see below 

WIDE ANGLE COMPONENTS. ALI. =. Teleking Chassis, §0/-; Coilsets (TK & 
Super-Visor), 44/6; LO.308, 40/-; FO.305, 21/-; DC.300c., 9 

GL.16 & 18, 7/§ each; 8C $12 21/-; AT. $10, 20/-; OP.117, 

DENCO Chassis Mage wg fs 37; 6; Chassis , Super-Visor, 61/6; € Sollsete, Magnaview, 
41/2; WA/DOCAI, 43/- , B1/-; WA/LOL & WC, 7/6 each; WA/FMAI, 
21/-; WA/LOT1, 42/- “wal peri. 16) -. 

Send 64. stamps for our General List of components for Viewmaster, Soundmaster, 
Williamson Amplifier, Teleking, Magnaview (Brimar & English Electric large screen 
TV), Super-Visor, Mullard Universal, Close tolerance Silver Micas, etc., etc. Please 
add 1/- postage to orders under £1 


L. F. HANNEY 


77, LOWER BRISTOL ROAD, BATH 


Tel. : 381! 


Bolster Frame with l Two Punch Holders 
2 adjustable gauges Wf with detachable 
and insertable steel HU positive - action 
Holders for Dies Strippers take the 
jin. to Jin. bore complete range of 
diameter. : f Punches jin. to 3fin. 

; ] diameter. 


Equip your Press with 

the Hunton Outfit and use 

inexpensive standardised Punches and 

Dies jin. to Jiin. diameter, obtainable from stock—in jin. sizes 
—when required. 


Standardised Tools also available at short notice for Square, Oblong and 
other shapes, Louvre Forming (up to Bin. long), Corner Notching, Corner 
Radiusing, Angle tron Notching and Piercing, etc. 

Get the Outfit now—Buy Punches. Dies and Tools as you need them 


Descriptive brochure and prices on request. 


HUNTON LIMITED 
Phoenix Works, 114-116, Euston Road, London, N.W.1 
Telephone EUSton 1477-8-9 Telegrams : Untonexh, London. 
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TRANSFORMERS 


COILS LARGE OR SMALL QUANTITIES 
C 4 0 K ES TRADE ENQUIRIES WELCOMED 


RELAYS 


BUILT TO SPECIFICATION, Types 3,000 
600. 


SPECIALISTS IN 
FINE WIRE WINDINGS 


MINIATURE TRANSFORMERS, PICK-UP, 
CLOCK AND INSTRUMENT COILS, ETC 
VACUUM IMPREGNATION TO APPROVED STANDARDS 


ELECTRO-WINDS LTD. 
CONTRACTORS TO G.P.0., M.O.S., L.E.B., ETC. 

123-5-7 PARCHMORE ROAD, THORNTON HEATH, SURREY : 

LIVINGSTONE 226! EST. 1933 ; 


COIL WINDING AND TROPICALIZING. 
KEY SWITCHES AND TELEPHONE EQUIPMENT. 
Send for Price List or quotation. 
UNIVERSAL ENGINEERING CO. (M.W.W.) 


Havelock Works, Havelock Place, 


Harrow, Middlesex. 
HAR. 1432. 
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4 
THE WORLD'S GREATEST BOOKSHOP The HI-FI Centre for the NORTH 
Every facility for the Audio-Enthusiast 
FULL RANGE OF AMPLIFIERS 
“@UAD li" “LEAK TLIO” “WILLIAMSON” 
“CONNOISSEUR” “WIDEBAND” etc. 


RADIO TUNER UNITS 
LOUDSPEAKERS of all high grade makes supplied Acoustically correct 


CABINETS from stock, or made to specification by craftsmen. 


a 


** FOR BOOKS 4 4 


All the Books available on day of publication. 
Secondhand and rare Books on every subject. 
Stock of over three million volumes. 
Subscriptions taken for magazines. 

Foyles have depts. for Gramophone Records, 
Handicraft Materials, Stationery, Music. 
119-125 CHARING CROSS ROAD, LONDON, W.C.) 
Gerrard 5660 (16 lines) pe Open 9-6 (Thurs. 9-7) 
Nearest Station ; Tottenham Court Road 


Ce ee ULL MAMA 


GRAM MOTORS, PICK-UPS, AUTO-CHANGERS 


y “ Garrord’’ “ Collaro’’ “ Decca’’ and others 


Demonstrations in our showrooms daily from 10 a.m. to 6 p.m. 

Sate. 10 a.m. to 2 p.m Expert advice on Audio matters. 
LANCASTER HI-FIDELITY (LHF) ACOUSTICAL EQUIPMENT Co. 
27/29/31 LANCASTER AVENUE, FENNEL ST., MANCHESTER, 4 
%& For the convenience of out-of-town visitors our showrooms are very near Victoria Sto 
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20) to 200)~ 200~ to 2 Ke/s 2 to 20) Ke/s 20 to 200 Ke/s 
LOW FREQUENCY SIGNAL GENERATOR 


WHEN YOU CONSIDER the @ R-C Wien Bridge oscillator circuit 


enormous frequency range of this with automatic amplitude stabilisa- 
instrument (10,000-1) we feel you tion. 


must agree that it represents quite 
outstanding value at its very modest 
price. ‘* Providing”’ you will say “* it 
is all you claim it to be @ Cathode-follower output stage. 
OF COURSE We say that this ; > 
instrument is good, but let the ° Frequency coverage 20~ to 200 
specification speak ; hyperbole cannot Kc/s., in four decade ranges. 
enhance facts. The workmanship is @ Sine wave output with less than 
sound and, where necessary, robust— 1% distortion. 

we have a hard experience of sending @ Output power and voltage: 0.1 
many thousands of our instruments watt into 600 ohms or 10 volts 


on long postal journeys. The me- across 5,000 ohms. 
chanical design and layout are, we 


A.C. mains operation—110 and 
think, eminently ractical—knobs bd 
where you want OR pve a desk type . a00-350 ven 30-100 ~. 

cabinet which removes the backache Call and inspect this instrument (we 
from scale reading are open until 12.30 p.m. on Satur- 
We make no claims for our instru- days) or send for full technical details. 
ments which are not true, and if you Our range includes SIGNAL 
wonder why the price is so low we GENERATORS @ PATTERN 
can give the reason. We make GENERATORS @ CALIBRATED 


instruments and sell them direct to VARIABLE CONDENSERS 
the user—uii is as simple as that ! PRICE £1 5.1 5-0 @ SUBSTITUTION BOXES, 
or £5-5-0 deposit and 6 monthly payments of £2-2-0 
(postage and packing 5/- extra) 


EXPORT ENQUIRIES WELCOMED 
HOMELAB INSTRUMENTS LTD., 615-617, HIGH ROAD, LONDON, E.10 


Telephone: LEY 5651 Telegrams : HOMELAB, LEYSTONE, LONDON. Cables : HOMELAB, LONDON 


@ Buffer amplifier protects oscillator 
from effects of varying external 
loads. 


AGENTS FOR THE SOUTHERN ENGLAND AGENTS 


Astronic nm 


Birmingham Sound 
RANGE OF AMPLIFIERS 
Reproducers Ltd. 


A 1254C 12 Watts High Fidelity AC Mains. £26/5/0 


(As illustrated.) 


A 1258 Tone Corrector unit for A 1254C. £it/ito 


(As illustrated.) 
A 1261/T 30 Watts Portable AC Mains. £36/15/0 
A 1266/T 12 Volt Power unit for Al261/T. £12/18/6 


Styli, Matching Transformers and 


spares for The Monarch and Regent 
1267/T 40 Watts Portable AC Mains or Battery. £48/6/0 Gramophone Units. 


Special Amplifiers, Transformers, Chokes and Laboratory Apparatus. A full range of Micro- 
phones and Loudspeakers available. For superb reproduction of gramophone records use 
the Monarch or Regent and A 1254C. Obtain details from your local retailer or wholesaler, 
In case of difficulty and all overseas enquiries, write to ‘“‘ Dept. AB” at the address below. 


N. MIERS & CO. LTD., 115 Gower Street, London, W.C.1 


Telephone: EUSton 7515. Cables: MIERSCO. 


“Tit 
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SPECIAL 
(RADIO) E D 
Pye 45 os Television 1.F. Strip, onary - and | EASO THIS MONTH! 


valves, 69/6 each 
Sprague Condensers. .| mid., .0! mid., .02 mid., .05 m‘d., 005 mid., 
Wire Ends, 9d. each 

wrgess Microswitches, universal type change over, size 2in. x jin. x We are able to offer the following 


n., 2/6 each 
k Type 0-1 mA. Moving Coil Meters. 2jin. scale reading, 25/- HIGH STABILITY RESISTORS 


each, brand new. 0-15 volt A.C. meters 2tin. scale reading, brand new made by world famous manufacturers 

9/6 each 1709 iat 

Nitrogo!l Condensers. 4 mid. 4,000 volt working, size Yin. x Sin. x 2400 _—_ 

3iin., brand new, 22/6 each Paper Mansbridge condensers, 4 mid 000 

2,000 volt working. Size: Sin. x Sin. x 2}in., 7/6 each 3220 

A.C. Mains Transformers. 230 volt 50 cycle input. Output 1,500 SOO 

volts 300 mA Size 7hin. x 6in. x 6in., 69/6 each —e 

American Rotary Transformers. {2 volts D.C. input. Output 13000 

255 volt at 65 mA. Size: 44in. x 24in. For Car Radio operation. Also 2000 0 

suitable for running Electric Shavers from your car supply, 22/6 each. 1200 0 

Brand new 2500 0 

Muirhead Switches. Precision built. 8 pole 2 way. Key switch aro 

action, brand new, boxed, heavy contacts, 4/6 each 17000 

Ceramic Transmitter Switches. With extra heavy duty silver- 51000 

plated contacts, 3 bank single pole 6 way, spacing between contacts 62300 

lin, spacing between wafers |iin. and Sin., 9/6 each 

Mains Isolation Transformers for industrial purposes 230 volt | Peatespwatt 5", 0 8 PRICES watt 5% at 7/64 5 watt, d wate 1% of , 
ry 50 cycles input. Output 230 vole 50 cycle 1,000 watts supplied } watt t 9- o_— — a 7/6 doe 
complete in heavy duty metal case size I3in. x lOhin. x Bin Price VALVEHOLDERS BOA CERAMIC th ning ¢ at 1/8 each. International 
£6/10)-. be yt Bx-Govt. but BRAND NEW) at eramic B9G (EF50) at 9d. each 
Smoothing Chokes. Heavy duty 20 Henry 300 mA., 2,000 volt n 

insulation test, Admiralty rating will pass 500 mA., 13/6 each - Goaaten, vary re av. Wise same tne , » pases * ba + ad = 
Mains Transformers. 230 volt Primary, Secondary 500 x at motets resistors . condenser oond yt 

170 mA, 4 vole 4 amp. C.T. W.D. rating insulation vest 3,000 voits. CASE Price £3/7/6, 1 6 car EEAZS SOU iN PRANSIT 
Ample space for additional 6.3 winding if required, 22/6. R.F. UNITS TYPE 26. Cove 6 to 65 mo/s. Complete with all valves. Brand 
H.R.O. 6 volt Vibrator Power Packs. Output 165 volt 80 mA ne <4 m carts ms. Price 35/-, f t. A woe. 1 UNITS TYPE LS Complete 
6.3 vole at 3 amps., 6x5 rectifier Choke condensers smoothed, boy ph " 
complete in self-contained crackle cabinet size 7in. x 74in. x 6in., MAINS TRANSFORMER FOR THE rowER "PAOK FOR THE 113A ‘on — 
battery leads with croc. clips supplied. Brand new, 29/6. 04-250 v. 150 mA ‘4.5 am ; oti “yA bonatl 
Ceramic Switches. Standard spacing, 4 pole 3 way 3 bank. Special new and we offer them at the very low pric 1 plus 2 “ 

price 6/6 each. Brand new and boxed MAINS TRANSFORMERS ghtly sub-stand 100-250 Output 
Smoothing Chokes. Ex-W.D. 15 Henry at 275 mA Ministry < a red y " bv. 1.5 am pred Price 7/6 each 
rating, resistance 125 ohms, 10/6 each - tian ei it Nae — .- 
Meter Switches. Standard Yaxiey Wafer Type, 8 bank, single pole | boom onox: “ 4/G each, plus | oe 

9 way, |! way or 12 way Size 2}in. diameter, switch length Sin a METAL SCREENS (or VUKY 17 « bes, ete. Price 6/6 each 
plus spindle, 2jin. Price 7/6 each | at 

Microamp Meters. 0-100 Microamps, 2}in. Flush Panel Mounting RF. MONITOR SYPB 14. wit ) valve nde, mounted on 
ecaled 0-1,500 yards. Brand new and boxed, 42/6 each | | Bomnem hens poo i2in. C ck. TUBES, » ep a 

jotary Converters. 24 volt D.C. input Output 230 volt A.C com PORMERS Manufa with cores w ‘ pore en 
mains 50 cycles at 100 watts. 92/6 each, ditto 12 volt input, 92/6. 6 do : ‘ 
Midget 18 Way Moulded Plugs and Sockets. Non-reversibie MPLIFIER UNIT TYPE A127 oe it 36 valve, 400Q re 4 makes, 2 
Size 2in. x jin., 36 pair breaks), 10,0000 Pot., ndensers ete. Ir k metal case Sin. x Sin 
Chokes. Heavy duty ex-W.D. 20 Henry 120 mA., size Jin. x 4in. x ele aeeie 9 6 , . Beste eon ae ee 
2hin., 10/6 each : VRAD 1evnwa AsO) V1 So. ih toy Gulp enaliote nt MEO Eadie, dies 
Power Packs, Type $441), B input voltage 200/250, 50 cycles A.C . . , 
Outputs 300 volts 200 mA., L.T. 12 vole 3 amp., also separate 12 volt ROMAC Vacuum PUMP f 


! pressure is required, 
| amp. supply operating built-in Londex overload relay, with 5U4G via., paint sprayers . 


‘ t 15/- each ° 
valve. Supplied in grey mottied cabinet size |34in. x 7hin. x jin BOMBSIGHT COMPUTOR ‘MARK XIV With 2 24-volt AC/DC motors, a 24-volt 
62/6 each repeater motor, gyr™ ur ' gear wheels and anaroids,ete. Ideal for model 


Sen ie a —e* Aue he sexare worth aati ). Price each 
Multi Way Switch Boxes, ex bomb release, fitted with 16 toggle ~~ penal rane . a 37/6 ea 


switches, ideal for mode! control, brand new and boxed, 9/6 each ELECTRONIC insutation TEST sur AND NULL INDICATOR This instrument 
Swinging Chokes. Parmeko. 150 mA. 4.2/20 Henry, size 3in. x Jin. x ise# & cathode ray vis r 1 will test insulation 1p to 500 megohme 
34in., 6 each { condensers of any capacit t etrolytic) o be aed bo chad tans 
Ex Am. Switch Boxes. Moulded bakelite. Totally enclosed. 3-way, former windings, tag boards, va bases, E.A.T. circuits, ete. If connected to 
1/9 each ; 5-way, 3/6 each A.V.C. (A.G.G.) line of receivers will serve as a sensitive alignmentindicator. With 
/ ; : an input impedance of 3.6 megohme it willserve as asensitive nullindicator. For us 
A.C. Mains Transformers, ex-Admiralty, input voltage 100/250 A.C n 00-200 a0.¢ supt 8 5° x Ba 5 Price 37 6 each see ik anes eee 
at 50 cycles, outputs 670 x 670 volt at 200 mA., 6.3 volt 4 amp., 5 volt SANGAMO MOTOR UNITS hese are brand new pre paid meter movements with 
Jam " 49/6 each lozens of geareand a Sangamo- Weston 200-250 v. AL 0 cycle motor silent running). 
P.O. Automatic Telephone Circuit Diallers, Type |, 25 bank, ELBOTRONIC COUNTER A i Type poe ‘Price 10/6 « 
Type 2, 50 bank, 7/6 each. These precision built units have hundreds to 0000 76, eta timapattaatneain 

otential uses, each one being fitted with clockwork control motor TANNOY POWER idhoPuowE inser. } 

155 2-speed Siow Motion Motor Drives, ‘‘A’’ type with double 
— 4/- each R new | € nown F ere at 11/6, 31° (large magnet 
Amplifier Cabinets. Ex-well-known manufacturer, sloping desk : — Geach, 6) Q) at each , 6)" (enclosed magnet) at 15/6 each 
type, well constructed with ventilated cover, chassis drilled for 5 |/o oe ot 2776 Fe ene CREEPS WRETS ClRer we 
holders, size |3in. x 9in. x Zin. Sprayed attractive yellow. 15/6 each. GERMANIUM CRYSTAL DIODES (a hc. rt. 
R.11SS Receivers, used models, aerial tested, and in perfect working ted 1/6 13/6 
order, complete with valves, €7/19/6 each VALVES V ROS at 2/6 ea EASO at 2/6 each 
A.C. Voltmeters. 85! grade, reading 0-300 volts at 50 cycles, 3iin 144 MC § TRANSMITTER Less VALVES mpact TX Unit (10}in. « 6tm. x 
flush panel mounting, supplied complete with leads and case, 39/6 each ae, a ee ee ee one eee 
Uniselector Switches. 4 bank double wiper, 32/6 each; ditto ils missing be used as irivertor larger TX. Aen pat Sis b “$s 
8 bank, 45/- each . an ; ™ ie Ee 
Hand Sets.. Standard P.O. telephone type, 12/6 each. 
Ceramic Switches. 3 pole 4 way 4 bank, standard size wafer, 10/6 
each. PLEASE WRITE NAME AND ADDRESS IN BLOCK LETTERS 
P.O. Magnetic Counters, supplied with coils, 2,300 ohms or 3 ohms, 
106 each 


Please print your name and address clearly, also include postage 
cr tartage Sa C. MARKS & CO 
2 =9 


Hours of Business ; 9 a.m.-6 p.m., excluding Thursday | p.m. Open all 
vaspuie 90 COMMERCIAL ST., NEWPORT, MON. 
G. W. SMITH & CO., (RADIO) LTD. | | Telephone : Newport 411 


3-34 Lisie Street, London, W.C.2 Also at 25 Wyndham Arcade, Cardiff 
y Telephone: Gerrard 8204/9155 
Nearest Tube Stations : Piccadilly or Leicester Square. 


r Tele. L.8 


All mail orders and encuiries to Newport branch please. 
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FOR HOME 


CONSTRUCTORS 


A 5 VALVE 
3 WAVEBAND 
SUPERHET RECEIVER 


 £10/10/- 


0 to 250 volte 


feature 


ue 
s'gned for 


‘ three 


riptive stage 


g diagrams 
Jetails ar 


!CONSTRUCTORS 
A NEW SUPERHET 
TRANSPORTABLE 
THE “SUPER THREE” 


vi Chassisis NOT live t« 
the Receiver can safely be 


mains (as many 
used in the 


Metal Rectifier 
pre-aligned 
nple than me 

nt to point 


plu 
and thereby eneures extreme 
at T.R.P. Receivers 


practical diagrams are supplied 


£6.6.6 
£6.16.3 


Long Waves can be added 


£\ 1.0 


»wethe component prices, 


ried 


built to cover the 


Waves for 


Medium 
ver the Medium Waveband, 
are provided for this purpose 
d Cabinet 11) inches wide 
e wh Illustrated above is 
SMANI ailable for ]/-, this she 
¢ for separate pul chase 


agrams 
hed W 
: high and 
CONSTRUCTOR is av 
' st 


covering medium and 
Des 


banda 
AC, mains 2 
The set is 


‘ Alidry"’ battery 


main section can be supplied as a separate unit, and « 
be added at any time. The Set supplied as an‘ 
battery Superhet can be acoommodated in the attache 
a 
maroon, 
Mains Battery 
Portable a poliehed cabinet is available to accomm 
Cireuit incorporates delayed 

The Het is complete in every detal! and ad 
wound frame aerials, fully aligned LF. tranef.and drilled cha 


case illustrated (size 9pin 
attractively finished in lizard, 
blue réxine a combined 
both Mains Unit and Batteries 


AVA selective Audio Feedback 


includes ready 


and pr 


etc. Overall size ofassembled chassisSin. « 4in. « 2fin. 
plus Maine Unit if required). Send 1/3 for the fully 


t Layouts and complete Price list of Components, 
37/6 


A COMPLETE KIT OF PARTS TO BUILD A 3-4 WATT, 


HIGH GAIN AMPLIFIER For operation on 
‘ »utput for the emall input 

« therefore suitable for 
‘om the crystal type to the 


and the quality pro- 


for use, 


rl3 


ne and componente 


Thisreceiver, as illust 1 - 


Attache case available 


| AN AMAZING OFFER 


A COMPLETELY ASSEMBLED 
@ VALVE T.R.F. CHASSIS 


Including a Sin. P.M. SPEAKER and VALVES FOR ONLY 


7/6 carr 
and ine 
covers both Long and Medium 
Wavebands, and includes the 
modern BV A miniature 
The tine 
12AT4 
orporates 
it 


up being | 
1246 Ww 
Pe 


including speaker 
An attractive Bake 
size Iibin Shin 
2/6 carriage as ' 


” PERSONAL SET” BATTERY ELIMINATOR 


Kit 
Battery 
ite 


{ Cabinet 


vailable for 


16/6 (plus 


{ parte to build a Midget 
Eliminator, giving 
Ite 


A complete 
Alldry 
approx 
This eliminat« 
mains and j* suitable f 
4-valve Superhet Ke 
| requiring H.T i 
vonage as 
appro 
The Kit is ‘eaite ea 
quickly 
housed in a light 


69 ve and | 


r ie for use 
or any 
ceiver 
ar 


at 


assembled 
igin iin. Price of complete Kit with 


ane wine 
netructions 26 

a similar COMPLETE 
jin 


aluminium ¢ stip 
ably 
KIT to 90 volts and 


Price 


ide approx 


f asembled unit Jin. « 2fin 


1.4 volts 
DUAL-CHANNEL PRE-AMPLIFIER and TONECONTROL UNIT 


This comprehensive PRE-AMPLI 
FIER and TONE CONTROL 
UNIT provides a full con 
trol of base and treble ir 
conjunction with « 
Volume/Mixer Contr 
| Tt can be 
amplifier 
pick-up, 
frequency 
by the anit aff 


Rize 


matt 
used any 


and 


compensatior 
| of pick-uy 
of recordings, |. 
and long-playing 
pick-up correction 
| the level of bass and treble 
output of the amplifier, Response characterist 
The unit measures only 7in 4in dir 
“an be accomine i either « taway from the main amplifier,i« 
| of a cabinet or ar ther position. Price including drilled chassis 
635), 23/16/9. « plete lata are available separately for ]/- 


| assemble: 4d and ready t 


| The DENCO M.T.0.1. Modulated Test Oscillator £3/15 - 


| (Phas 2 variable from 170-475 Ke/s 
_aad ympletely self contained 


and 
American 
without recourse t 

The extreme flexibility of the base and treble control is sach that 
suit any conditions trreapective of the volume 
sare givenin L2-watt amplifier advt 
yntained power supply and 
on the front panel 
valves (64N7 and 
Completely 


can be set to 
including self-« 
” 


assembly 


ruse, 25/5/- 


y range continu 
»perated and thereby cx 


BATTERY PORTABLE 


THE “MINI TWO-THREE ” 


An ** Alldry"’ Battery Portable of 
midget size, fin 4tin Stin 
designed to cover medium wave 
band 190-559 metres, with use of 
short trailer aerial 
The simple design of this Receiver 
ie eo arranged that either a 3-vaive 
set or a 2-valve (afterwards easily 
sonverted to the S-valve) can be 
Ae 
Consists of a T.R.F. cirenit using 
a regenerative detector with H.F 
and a high gain output 
Valve line up IT4 
DLe4 
The 2-valve set can be completely 
built for €4/3/6 (less case), and 
the 3-valve for @5/B/- (less case) 
Kach priceincludes vaives speaker 
and drilled chaesi« 
inatructic they inciude simple and 
layo ms which enable 
inexperienced » successfully build either eet 
vatlable for separate sale, a price list being 
natructions 


Has Frequenc 
Hattery 


carr. an 


A Midget 4- valve 
Superhet Portable 
long wave 
igned to operate 
1/240 volts or by an 
designed so that the 


an stage 


Alldry 


7in.). This is 
dark green or 
Superhet 
tate 


in. 


r the assembly 


plete practical compo 


m 


descriptive Assem!ly 


A COMPLETE 
“CAR RADIO” 
FOR THE HOME 
CONSTRUCTOR 


— 


en 


ie 
nplete 
Ri RIV 
RL} Ms 
y IBRATOR 


| ploying 
incorporating a separate 
6hin. for use oF 
We can supply 
jing 


PACK size 4442) 
complete Receiver and Vibrator Pack 
in. P.M. Speaker for 10°64. 


1 
£9/ 19/6 and the Vibrator 
Componente fo 


3 
This ie NOT « new gn employing new Components 
{ ASSEMBLY INSTRUCTIONS CIRCUITS and 
ling a mponent Price List 


onente for 


the ry 
LAYOUTS mplete individual ¢ 


Kend 2/8 for 
PRACTICAI 
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THIS IS A STERN’S ADVERTISEMENT) 
**), Constructors everywhere are amazed / A 


AT THE EXCELLENCE OF 


™ ““TELE-VIEWER”’ 


5 CHANNEL TELEVISOR 
DESIGN OF A COMPLETE 12’ SUPERHET T.V. RECEIVER 


WN oni PTION 
1 PERFECT PICTURE whet C29 nenrecr FRINGE AREA RECE ; 
piagRaMs MAKE \5 eee Aral 
= COMMERCIAL cosT 


J) 8 
a onsTRUCTION eASY 


This complete TELE- 
VISOR including all Valves, can 
entire receiver to be safely 


be builtfor only 
Pine onl 
handled with cube in position. $78 1 6 4 


@ All pre-set controls are mounted on side of chassis enabling 
all adjustments to be carried out whilst facing the C.R. Tube 


Here are some of the features which combine to make this such a fine receiver. 
The Superhet circuit easily tuned to any of the five channels,i.e., LONDON, 
SUTTON COLDFIELD, HOLME MOSS, WENVOE and KIRK-O-SHOTTS 
(The extreme ease of tuning is accomplished by the provision of pre-aligned 
1.F.T.s.) 

Alifelike, almost stereoscopic, 
ing factors 


@ Rigid C.R.T 


mounting enables 


picture quality made possible by the foilow- 


a. Excellent band width of |.F. circuits. 

b. A really efficient video amplifier. 

c. C.R.T. Grid modulated from low impedance source. 

d. High E.H.T. voltage (approx. 10 kV.) 

The picture bri'liance is also much above the average and enables 
comfortable view with nermal room lighting or daylight. 
FIRM picture “‘HOLD"’ circuits (Frame-Line) ensures a steady picture, 
free from bounce or flicker even under the most adverse conditions met 
with in ‘fringe "’ areas and excellent “ interlace "’ 


of “‘ liney effect.’ 

Negative feedback is used in the audio frequency circuits which provide 
2/3 watts of High Quality Sound 

Entire receiver built on two chassis units each measuring 144” x 65” x 34”. 


WOW available at Sterns 


The “WIDE ANGLE” 


@ A design that retains all the distin 
16 kV. B.H.T., with ample scanning power for C 


PAP ADLLPPLB LLLP 


large screen design yet offered to cc 
{ sunilar designe 
available for §/-. 


efficiency, producing 15 t 

i i i 

@ it can be completely built in- 

eluding supply of al! valves for 
PPO LL 

jent WIDE ANGLE 

et ha the ' 

natructions 


fiagram, ete 


ensures the absence | 


As no hire purchase terms are available the receiver can be bought 
in five separate stages (practical diagrams and circuits are provided 
for each stage) thus enabling hire purchase interest rates to be 
avoided. The complete set of ASSEMBLY INSTRUCTIONS is avail- 
able, price 5)-. The instructions include really detailed PRACTICAL 
LAYOUTS, WIRING DATA AND COMPONENT PRICE LIST 
ALL COMPONENTS ARE AVAILABLE FOR INDIVIDUAL 
PURCHASE 


TELE-VIEWER 


tive features of the 12in. Televisor but with increased Time Base 
R. Tubes up to 


i7in, 


to construct as the 12in. model. 


ee 


(plus cost of O.R.T.) and is as simple 


»natructora, and yet it 


'!AMPLIFIERS!! 
EASY TO BUILD KIT OF PARTS 


A4-VALVE QUALITY “ PUSH-PULL " 6-8 watt AMPLIFIER for A 

mains. Incorporating Negative Feedback. Filter Input Circuit and 
employing 6V6«e in Push-Pull A simple arrangement 
provided to enable either a magnetic, crystal or lightwe ight t 
pick-up to be used, and is suitable for use with Standard or 
long-playing records. A tone control is incorporated, and 
the 10-watt output transformer is designed to match 2 to | 
ohm speakers. The overall size of the assembled « 
lin. x Sin. x Thin. high, and full practical diagrams are 
supplied Price, including drilled chassis and valves, of 
complete kit, 26/17/6. Price of assembled chassis, supplied 
ready for use, €8/12/6. Pius 5/- Carr. & Ins. Pull deseriy 
tive leaflets are available separately for ]/-. 


haseis is 


SPECIAL OFFER 


NEW C.R.T.s. 
R.T.s by one 
} volt heater, 7-0 kV 
maker's sealed cartons 


(Pius 15 


Unused 12in. C 
turers. 6 


of the leading manufac 
standard size. Supplied 


19/6 


—POP_PPO PUPIL LP LD LD IDS 


BRAND NEW C.R.T. MASKS 
* Round’ 
12/6 


a a 


Carr, & Ine 


Latest aspect ratio for 12in 
tubes, finished Ivory 
(Pius postage.) 

—— EeEeEeO 


HALF WAVE 


A 12-watt HIGH FIDELITY PUSH- 

ULL” AMPLIFIER designed for A.C 
) volts employs 6 valves plus 

ative feedback, and comprises a 
and a remote controlled Pre 

amplifier and Tone Contro! Unit, incory yrating four controls—bdass, treble, main 

volume or mixing control, and a radio, gram, microphone, selector switch 

This control unit measures only 7 « 4 Zin, The measured frequency 

range of the amplifier with this unit shows an excellent response from 

14,000 cycles down to 20 cycles, the bass and treble controls allowing 

independent control of gain at both ends of the frequency range from 

gero to a gain of 50. It can be seen, therefore that ample correction 

ie provided to suit any type of pick-up with any type of recording 

eee voltage for maximum output is 70 mV. 6.3 volte at 2 amps.and 

30 mA. H.T. is provided for tuning unit, ete. Price of complete kit, 

including « drilled chassis and vaives, £14. Complete specification and 

layout, 2 supply completely assembled and ready {or 

wseat £17. HP Assembied Chassis Only), 1 Deposit 

and 12 months of 81/1/4. Pius 7/6 Carr. and Ins ER 

WELL ITH THE WILLIAMSON AND SIMILAR 
DESIGNS AT A FRACTION OF THEIR COST 


mains 200 to 
rectifier with 


main amplifier ch 


ll ll ll tl lt ll 

VARLEY HEATER TRANSFORMER 

Input 200-250 voite. Output 4 1 

volts (tapped at 2 volte) 5 amps (1/- post.) 
oem 


MAINS TRANSFORMERS 


200/220, 220/240 


250 volts 50 mA 


Primary 
Secondary 


volte 


SPEAKER BARGAINS 


PLESSEY, 10in. 3 ohm V/ce 


GOODMANS, }2in. 15 ohm V/cx 
(Carriage & Ins 
Si 
THE NEW W. B. “STENTORIAN” 
Hi Fl SPEAKERS ARE IN STOCK 
H.F. 6-inch 
Mode! H.F. 9-inch 
Mode! H.F. 8-inet 
Mode! H.F. 10-inch 
These speakers are o 
quality reproduction f« 
models are available 


1/6 extra.) 


Mode 


{ the very latest design and provide 
or the lower-price range. 3 or 15 ohm 


Pg PLA PPALLP LLLP 


Wiretess WorLD 


RECEIVER 
CHASSIS 


THREE COMPLETELY ASSEMBLED 
ALL-WAVE SUPERHET CHASSIS 


Mode! B.3 A 5-valve 3-waveband Receiver. 
Model B.3.P.P. A 6-valve 3-waveband Receiver 
OUTPUT 

@ Mode! 8.3.P.P./R.F A T-valve 3-waveband Receiver 
R.F. stage with PUSH-PULL OUTPUT. 


on A.C, mains 100/110 volts and 200/250 volts, and 
They are designed to the most modern specification, 
quality of reproduction which gives excellent clarity 
snd radio, making them the (deal replacement chassis 


with PUSH-PULL 
incorporating an 
The three Receivers are for operation 
atest miniature valves 
been given to the 
b - gram 
ar ete 
Model B.3.—Vaive line-up, 6BE6, 6BA6, 
band coverage short 
187-550, long 900-2,000 metres. Con- 
trols: (1) volume with on/off; (2) tuning 
(flywheel type); (3) wavechange and 
gram (4) tone (3-position switch 
operative on gram. and radio). Negative 
feedback is employed over the entire 
audio stages. Chassis size: 11 = 7} 
Sjin. high. Dial size 8 4)in. Price 
complete and READY FOR USE, 
excluding speaker, £12/12/- ‘(carr 
and ins, 7/6 extra) 
H.P. Termes £4/4)- 


months at 15/9. 
Mode! This model is the 


5.2.P.P. 
B.3 Receiver but incorporates two 
resulting 


6AT6, 6BW6, 6X4-—wave- 
16-50, medsum 


deposit 12 


6BW6 VALVES in PUSH-PULL, 

n really excellent ony reproduction up to approximately 

n oes £8 35) } carr. andins.) or deposit, 12 months at 19/8. 
Model B.3 his model is similar in appearance and has same waveband 
v € a the 3 Kb but in addition it imeorporates an EF. STAGE 
PUSH-PULL OUTPUT, employing a total of 7 valves with two type 6BW6 
This make w a really sensitive receiver with genuine —_ reproduction 


ay 218 18/- plus 7/6 cars © £6/6/- deposit, 12 months at 
A NEW DESIGN FOR HOME CONSTRUCTORS 


_ The STERNS “SUPER SIX” 


and ins.) 


reproduction which 

music on both radio 

few brief detaiis:— 

5-50 metres, 190-550, 840-2,000 metres 
PUSH-PULL for 5-6 watts 


(a) with Model 
, (b) 
aving 

WAVEBANDS (a) 
I FEEDBACK (e) 
4 POSITION TONE CONTROL 
REAL QUALITY ON BOTH RADIO AND GRAM 
PROVIDES INDEPENDENT MAINS SUPPLY 
RECOBD PLAYER f required) 
FOR A.C, MAINS SUPPLY 200-250 Volts, 50 Cycles (a) 
: nbled CHASSIS 12in. long x Sin, x Sim. Dial 


FOR (b) 


dpir 
MANUAL I8 
1 practica 


AVAILABLE FOR Q/-. 


lrawings and layoute and 
nt rice at 
THE COMP LETE RECEIVER CAN BE BUILT FOR £10/7 


th the OCTAL VALVE LINE UP or for e18/7/8 wit mice | 
ue Va 


The COLLARO 


— 
- 


A Replacement RADIO- 
RADIOGRAM CHASSIS 
@ MODEL AW3-5 Superhe 
Receiver ring tt t " wave 
MPLI rki 4 mMDLEO 


AND RE Bapty FOR USE £10’10’- 


Select a RECORD PLAYER and CHASSIS, and we wil! supply 
WITH AN Binch or l0inch P.M. SPEAKER as follows : 
THE £10/10'- AUTOCHANGER WITH A SPEAKER a= 


(a) With Mode! B.3 Chassis 
BaPP 
BSPP/RF,, 
Super Six 
AW3-5 
THE COLLARO AUTOCHANGER MODEL 3RC/521 WITH A SPEAKER AND: 
B3 chassis £23 /6'- 

o . ” BSPP/RP 12/- 
Super Six,, 
, AW3-5 
THE COLLARO 3-SPEED UNIT MODEL 3/514 WITH A SPEAKER ARD 
(a) With Model B3 chassis 
0 BPP 

(e) ie ’ BSPP/RF,. 
i Super Six,, 
(e) , AW3-5 

Ao Adi ditional Charge of 10 


DPOB LL ALA AA Lh LAA AA Ah Ah th hh oh 


— Plus 6 
| £74196 worms! Price £19/176 


RECORD 
PLAYERS 


COMPLETE RADIOGRAM EQUIPMENT—QUALITY AT LOW COST 


This AUTOCHANGE UNIT by a {famous Manufacturer 
is offered for £10/10’0 Pius 7/6 Carr. and tna) 
Hire Purchase Terms £3/10/0 Dep. snc 10 Months at 15/9. 

(Normal price is £16/10 


@ These 


on all three epeeds 


unite 


and 12in 

@ They play 
l0in. and lin 
@ They have separat« 
for L.P. and 78 r.p.m 
moved 
awitech 
@ Minimum baseboard size r 

quired i4ir i2jin., with height 
above 5Sjin and height 
baseboard 2hit A bulk purchase 
enables us t ffer these BRANI) 
NEW UNITS at this exceptiona 
price 


The COLLARO 3RC/521 3-SPEED AUTO CHANGE UNIT 


H.P. Terms £3/6/0 Deposit 
£9/19’6 (Plus 7/6 Carr. and Ins and 10 months at 15 -. 
Normal price £15 


@ Complete 

Head which ir 
r.p-m. Reeords 

e will putochange on Tin 
in. and 12in. records not inter 
mixed 

@ Minimum 
ldin. * 12}in 
‘jin. and below 
@ Brand new in 
complete with M 
tions 


MIXEI 
rds 


sapphire 
which ar 
into position by a sim! 


below 


lurnovet 
and 75 


with High Fidelity Crystal 


wrporates separate stylue for L.t 


Base plate wine 
with height above 
baseplate ‘ir 
Maker 
miing i netruc 


« Cartons 


LY "SPECIAL REDUCTIONS FOR Ct OPS SFI 


SPECIAL REDUCTIONS FOR COMPLETE EQUIPMENT 


SUMMARY 
t TOGETHER 


ASH Paice DEPOSI! MONTHLY 
12 of /9/8 
12 of / 
12 of i 
(Assembled chassis £27 £9 12 of / 
2 of 


i2of 
12 of 
12 of 
12 of 
12 of 


£26/9'- 


(Assembled chassis only 


£26/9/- 
£21/4)- 


15/ 
16 
17/- 
16 
4 


3 
3 
4/- 
3 


12 of 
12 of 
12 of 
12 of 
12 of 


SSE5 38383: 


4 
6 
6 


£27 
oly.) £24/9)- 
£19/4/- 


cover Carriage and Inaurance 


(Assembied chassis 


* made in each case to 


MODEL 3/514 2-Speed Non-Auto Change Un 


Carr. and Ineur 


@ Complete with 

TURNOVER 
porates a separate 
Standard Records 

@ Will play 7 inch. 10 
Records 


High Fidelity Crysta 
Head which peor 
stylus for .?. an 


neh and 


@ Brand New and Complete with mountin 
matructions 


£310 pe pos nl 10 Months at 15/9. 
r operation on A 100-250 volta 
MULLARD 

EF41 (1.F 

nd EZAl (Rect 

A.VA 
Wavechange aod Gram 
UME-OFF It 
ram. and Radio and gives an excep- 


Maine * 
VALVE LINE UP 
EBC41 (Det. lat 

It incorporates 
the four controls 
Switch, 
provides really good 


ayed 


selection. Overal! size 


* 4hin 


station 


leer ia! aperture 10in 


When submitting orders please nciude post and packing 


STERN RADIO Ltd. 
109 & 115, FLEET STREET, E.C.4 


el.: CENTRAL 5812-2-4 


Wrretess Wor_p 


Jury, 1954 


SELENIUM RECTIFIERS 
L.T. Types 
2/6v.4abhw 
6/12 v. § a.hw 


1/8 
2/9 


F.W. Bridge Types 

6/l2v.1la 

6/l2v.2a RM3 
6/l2v.4a mA 
6/l2v.6a RM¢4 250 v 


mA 
6/l2v. 104 300 v. 27 


‘i 25 v. 120 
250 


29/9 5 mA 


GO-AXIAL CABLE. 75 74. 


obms 


fin 
RHEOSTATS (VARIABLE RESISTORS 
2 ohins 6 amps, 6/9; 7.5 ohras 6 amps, 8/9; 0.4 ohm 


25 a., 8/9; 150 ohms 1.5 amps, 14/9. All complete 
with. control knob 


SILVER MICA CONDENSERS. 5, 10, 15, 20, 25, 
930, 36, 50, 100, 120, 150, 180, 200, 230. 300, $30, 
400, 470, 500, 1,000 pid OOlul 002 mid 
(2,000 pid All at 64. each, 3/9 dozen one type 


DIAL BULBS, M.ES., 8 v. 015 a, 6/9 


doz 
6.5 v. 0.15 a., 6/9 doz. 


ELECTROLYTIOCS (Current poots iction.) 


OT ex-Gc 


cues — 


10 ¥ 
P40 ¥ 
* OOO yv 
‘300 ¥ 


-_ 
== 


$60 v 
500 vy 
600 vy 


=-eoo~- 
- 


—_— 


16-16y! 
16-321 


pee a awwwenn— 
oe-eoco--©& 
- 


Sevew-eoveoouw- 


Smid. 450 vy 
Smid, 600 v 
16mid. 350 vy 


= 
Man nonavrvesns ts 


2/3 
2/9 $2-32, { 
1/11 60 100 mfd. 450 v. 7/ 


AMPLIFIER OR CHARGER CASES. Six 14} 
6} x 7hins. high Strongly made in perforated 
steel. Grey enamel finish, Only 0/6. 


R.S.C. TRANSFORMERS 


FULLY GUARANTEED, 


MAINS TRANSFORMERS 
Primaries 200-230-250 v 


FULLY SHROUDED waranty ee 
250-0-250 v. 60 mA., 6. 

Midget type 24-3 _ 
350-0-350 v. 70 m A., 
300-0-300 v. 60 m A. . 
250-0-250 v. 100 mA., 


50 c/s. 


av. 234 
16/9 
2a.,5v. 2a. 18/9 
pied Abe 18/11 
6.3 v.-4v. 4a. c.t 
0-4-5 v. 3 a, 25/9 
250-0-250 v 100 mA., 6.3v.6a.,5v.3a 
for R1355 conversion 
300-0-300 v. 100 mA., 6.3 \ 
0-45v.3a 
350-0-350 v. 100 mA., 
0-4-5 v. 3 a. 
350-0-350 v. 150 mA., 6.3 v 
350-0-350 v. 150 mA.., 6.3 v 
5¥v.8a.. 
350-0-350 v. 
0-2-6 v.2a 
relevisor 
425-0-425 v. 200 mA., 6.3 v 
4a., ct, Bv. 8 a., 
Amplifier, etc 
-0-425 v. 260 mA., 6.3 v. 6a 
3a 


31/6 
25/9 


25/9 
33/9 


33/9 
250 mA., 6.3 v. 6a.,4¥ 
, 4v. 3a., for Electronic Eng 


4a., c.t., 6.3 vy 
suitable Williamsor 
425. 

5 v. 


6.3v.6a 


Top SHROUDED DROP TH ROUGH TYPE 
250-0-250 v. 70 mA., 6 8 v.% 

260. 0-260 v. 70 mA., 

350-0-350 v. 80 mA., 

350-0-350 v. 80 mA 

250-0-250 v. 100 mA 

300-0-300 v. 100 mA 
0-45 Vv. 3a 

350-0-360 v. 100 mA., 6.3 v 
3a 

350-0-350 v. 150 mA 
5Bv. 3a. 


350-0-350 v. 


6.3 v 
150 mA. 


E.H.T. TRANSFORMERS. 2,500 v. 5: 
2-0-2 v. L.la., 2-0-2 v. 1.1 a., for VCRO7 
VCR517 or ACR2X 


5,000 v. 6 mA., 2 v. 3 39/6 


INTERLEAVED AND IMPREGNATED 


FILAMENT TRANSFORMERS 
Primaries 200-250 v 
L3v.lba 

$a. 
i2v.la 
0-2-4-5-6.3 v. 4a. 16/9 


CHARGER TRANSFORMERS 
All with 200-230-260 v. 60 c/s Primaries: 0-9-15 v. 
1.5 a., 12/8; 0-90-15 v. 3 a., 16/8; 0-0-15 v. 6 a., 
22/9; 0-0-15-30 v. 3 a., 23/9. 


ELIMINATOR TRANSFORMERS 
bem 200-250 v. 50 c/s. 120 v. 40 mA. 
120 v. 40 mA. 5-0-5 v. La. ... 


OUTPUT TRANSFORMERS 
Midget Battery Pentode 66: 1 for 3S4, et 
Small Pentods, 56,0002 to 3Q 
Standard Pentode 56,0000 to 30 . 
Standard Pentode, 8,0000) to 3Q 
Standard Pentode, 10,000 ohms to 3 ohms 
Multi-ratio 40 mA. 30:1, 45:1, 60:1, 90:1, 
. lass B Push-Pull 
h-Pull 8 Watts 6V6 to 3 ohms 
Pe 1s sh Pull 10-12 Watts 6V6 to 3Q) or 15022 
Push-Pull 10-12 Watts to match 6V6 to 
3-5-8 or 150 
Push-Pull 15 W att 
3 or 15 ohms . 
Push-Pull 20 Watts high-quality sec ctionally 
wound 6L6, KT66, etc., to 3 or 15Q 


6L6s, ] KT 06s, etc. to 


SMOOTHING CHOKES 

250 mA., 3 H. 50 ohms 

100 mA., 10 H. 200 ohms, Potted 
80 mA., 10 H. 350 ohms 

60 mA., 10 H. 400 ohms 

50 mA., 40 H. 1,000 ohms Potted 
20 mA., 30 H. 1,000 ohms 


MICROPHONE TRANSFORMERS 


100-1 


VOLUME CONTROLS with long spinciles 
all values switch, 2/8; with S.P 
switch, 3/8, 


less 


WIRE 
ohins, 
jum 


2K, 


WOUND POTS: 20 
1,000 ohms, 6K, 20K, 50K 
length spindles), 2/8. 220 
10K, 20K, SOK Preset type 


600 
med 


onms 


ohms 


AMMETERS. Moving coi 


0—5 amps, 2in. scale, 11 


EX-GOVT. E.H.T. smOOTHING CONDENS 

02 mifd. 8,000 v. Cans 

.265 mid. 4,000 v. Blocks 

.5 mid, 2,500 v. Blocks 

.6 mid. 3,500 v. Cans 

.1 mfd. plus .1 mid. 8,000 v 
(common negative isolated 

1.5 mfd, 4,000 y. blocks 


, large blocks 


| consists of a variable Mu 


EX-GOVT. ACCUMULATORS with non-spill vents 
Unused and guaranteed. 2 v. 16 A.H., 6/® each, 
or 3 in wood carrying case 9—-7--5in., 14/8, plus 
2/6 Carr. 


EX-GOVT. BLOCK PAPER CONDENSERS 
4 mfd 500¥. ... 2/9 4 mid, 2000 v 
4 mid. 1500v. 4/9 11-7 mfd. 500v 


4 mfd. 400 v, plus 2 mfd. 260 v., 1/11. 


EX-GOVT. 
—_ complete with all valves, only 
i>. 


Carr 


47/8, plus 


TRANSMITTER-RECEIVER TYPE | 


EX-GOVT. AUTO TRANSFORMERS 50 c's. 
Double Wound. 10-0-200-220-240 v. to 

7 ()-270-290-310 v, 200 watts 

Double Wound 100 watts, 5-0-115-125 v. to 
10-0-10-210-280 v. or reverse 

15-10-5-0- 105-215-235 v. 200 watts 

0-110-190-230 v. 400 watts 

Double Wound 220/240 v. 
65 v. to 230 v, 21 amps in steps of 11 v 

Double Wound 10-0-200-220-240 v. to 
10-0-275-205-315 v. 500 watts 


input Output 


THE SKY CHIEF T.R.F. RECEIVER 


A design of a 4-stage, 3 valve 
ains receiver with selenium 
inclusion in any of cal 


200-250 + 
rectifier 
illustrated abov 

high gain H.I 

followed by a low distortion grid detector 

The next stage is a further triode amplifix 
tone correction by negative feedback 

comes the output stage consisting of a 

connected double triode giving ample output at an 

extraordinary low level of distortion. Poir 
point wiring diagrams, instructions, and 

list, 2/6. This receiver can be built for a maximun 

of 84/16/- including cabinet 


P.M. SPEAKERS. All 2-5 
14/9. 3$in. Goodmans 
4in. Goodmans, 14/11. 
64in. Goodmans, 16 9. 
Rola, 27/8 10in. Plessey, 18/6. 
Trans., 26/6, 12in. Truvox, 49/8 
R.8.C0. BATTERY CHARGER KITS. For 
input 200-250 v. 50 c/s. To charge 6 v. accumu- 

lator at 2 amps., 25/8. 

iy) To charge 6 v. or 
i 


inet 


ohms 
Ex 
bin 
Sin. Plessey, 


2}in. Celestion 
Units), 10/9. 
15/6. 
10ir 
la with 


Ne w 

Goodmans 
15/9, 
10in. Re 


mains 


battery at 2 
lo charge 6 v 
battery at 4 a 
ABOVE KITS CONSIST 
OF BLACK CRACKLI 
LOUVRED STEBI 
. CASE, MAINS TRANS 
FORMER, FULL WAVE ME TAL RECTIFIER, 
FUSES, FUSE-HOLDERS AND CIRCUIT 
Any type assembled and tested for 6/9 extra 


M.E. SPEAKERS. Ali 2-3 obms 
field 700 chms, 11/8. 10in. R.A 
23/8. 10in. R.A. field 1,500 
R.A. field 1,000 ohms, 23/9. 


64in. Rola- 
field 600 ohms, 
ohms, 23/9. 


Wr ELIMINATOR AND TRICKLE CHARGER 
| KE 
10in. | 


with case, 
120 v. 40 mA. 
6. 


Mains input 200-250 v. Output 
4a. Price with circuit 
Or in working order, 37/6. 


and 2 v 


EX. GOVT. MAINS TRANSFORMERS 
All 230 v. 50 c/sinput, 
250-0-250 v. 40 mA., 6.3 v. 2a., 


5 7 amps 4 times 
| 460 v 200 mA., 6.3 Vv. 5a 
300-0-300 v. 150 mA., 


610-0-610 v 150 mA 
1,220 v. 350 mA 


EX-GOVT. SMOOTHING CHOKES 
2 50 mA., 10 H. 50 ohms 
250 mA. 10 H. 100 ohms 
250 mA. 3 H. 50 ohms. 
150 mA. 10 H. 50 ohms 
100 mA. 10 H. 100 ohms. Tropicalised 
100 mA, 5 H. 100 ohms. Tropicalised 
90/100 mA. 10 H. 100 ohms. Potted . 
50 mA. 5-10 H.. 
L.T. type 1 amp 


—_—— 


WI OWHROHSS 


Potted . 


— 
_ 


eee-e-eee0 
~” 


EX-GOVT. T.V. TYPE TRANSFORMERS. 

230 v. 50 c/s input. 

1100-0-1100 v. 250 mA 

2800 v. 30 mA 

400 v. C.T. 150 mA. 4 v 
6.3 v. 0-6a., 4v. 6a., 
4v.3a.,5v. 2a. 


All 


6 a., 
4v 


6.3 v. 6 a., 
3a.,4v.3a., 


CHASSIS 

18 s.w.g. undrilled alu- 

minimum amplifier type 

4-sided) 

12in. « Sin. x 2}in 
< 2hin 


l4in. © 9in 

14in. x 10in. x Bin. ...7/11 
16in. x 10in. x Sin, ...8/3 
18 s.w.g. aluminium re 
ceiver type 

6in. x 3gin. x Lin 
Thin. x 4fin. x Zin 
10in. x 5}in. x Zin. 
Llin. x 6in, x 2¢in 


16 s.w.g. aluminium, re 
ceiver type 


6/11 
6/11 


12in. 
16in 
20in 


8in. x 2}in 
Sin, x 2¢in 
x Sin. x Zin. . 


5/3 
76 
8/1 


1 


16 s.w.g. aluminium, 
plifier type, 4-sided 
1/11 |12in. x Sin. x 2gin. 
2/9) 16in. x Sin. x 2}in 
3/3) 20in. x 8in. x 24in 
3/11/14in. x 10in. x 3in 


am 


Jury, 1954 Wrre.ess WORLD 113 


R.S.C. 25 WATT “PUSH-PULL” AMPLIFIER 


Now firmly established and proving extremely popular, our Arr 
Quality Amplifier we consider to be the best value in amplifiers 
ffered to-day. The volume of its high fidelity reproduction is 
completely controllable, from the sound of a quiet intimate con- 
versation to the full glorious volume of a great orchestra. Its 
sensitivity is so high that in areas of fair signal strength it can 
be operated straight from a crystal receiver. Entirely suitable 
for standard or long-playing records in small homes or in large 
auditoriums. For electronic organ or guitar or for garden 
parties or dance bands 
kit is complete to the last detail, and includes easy to follow 
point-to-point wiring diagrams. 
[win volume controls with twin input sockets allow SIMUL- 
TANEOUS INPUTS for BOTH MICROPHONE and GRAM, 
or TAPE and RADIO. SEPARATE BASS and TREBLE 
CONTROLS giving both LIFT and CUT. FOUR NEGATIVE 
FEEDBACK LOOPS with 15 db in the main loop from output 
transformer to voltage amplifier. Frequency response 3 db 
20,000 c.p.s Hum and distortion LESS THAN o.5 per cent. 
measured at 10 watts. This is comparable with some of the 
highest priced amplifiers. Six B.V.A. valves, Marconi-Osram 
KT series output valves. A.C. only, 200-230-250 v. 50 c/s. input. 
420 v. H.1 LINE. Paper reservoir condenser. Commpadt Available in kit form at 9 gns. .. Plus , 
chassis. Matched components. OVERALL SIZE 12 x 10 x gin. the amazingly low price of ° Cartage 5/° 
approx. Output impedances for 3 and 15 ohms speakers, Or ready for use 50/- extra. 


W.B. “STENTORIAN” High fidelity P.M. | PUSH-PULL 3-4 WATT HIGH-GAIN 8.C. 10-watt “ Push-Pull ” 
: 012, 


Speaker 10 watts. 15 ohm (or 3 ohm) 


pesch coil. Where a really good quality epeaieer AMPLIFIER FOR £3/12/6 HIGH-FIDELITY AMPLIFIER A3 
+ 2 'tow 2 : lus carr. 2/6 
at a low price is required we highly recommend , P J 
this unit with an amazing performance. $3/13/6, | Fot mains input 200-250 v. 60 c/s. Complete kit 
<r including point-to-point wiring diagrams 
instructions. Amplifier can be used with any 
of feeder unit or ss Output is for 


CONNOISSEUR HIGH FIDELITY LIGHTWEIGHT 
MAGNETIC PICK-UP, COMPLETE WITH MATCH- } J lend speaker. (We can su y a very suitable 
ING TRANSFORMER. A fortunate purchase | 10in. unit by Rola at $1/®.) The amplifier can be 
enables us to offer limited supplies. Brand New, | supplied ready for use for 25/- extra. Full 
soxed and Perfect at a fraction of gormal price. | descriptive leaflet 7d. 


w at only 26/6. 
R.8.C. MASTER INTERCOMM. UNIT, with pro 
vision for up to 4 “ Listen—Talk Back Units” 
individually switched. A high gain amplifier 
enables speech and other sounds emanating from 
the rooms containing remote control units to be 
heard at the master control. The unit is in kit form 
| and point-to-point wiring diagrams are supplied 
A wit veneered wood or Brown Bakelite cabinet 
is included, Mains input is ey V2 s. HT 
line 300 v. CHASSIS IS NOT “ ALIVE.” Ideal | ati M 
* Be ” & omplete with integral pre-amp. Tone control 
aden aoe Price ooly e5/t0 et fe stage (as AIL amplifier), using negative 
Talk Back Unit’ can be supplied at 30/- each feedback, giving humproof individual 
Full descriptive leaflet 10d. =e pay A BD —_ , — ' = 
en . . . , ative ompletely negligible 
COLLARO 3-8PEED AUTOMATIC RECORD The Master Unit can be supplied assembled and | See and distortion. Frequency response 4 § db. 
CHANGERS (brand new), type 3RC/521, complete | tested for 30/- extra. 30-20,000 c.p.s. Two independently controlled 
with 2 plug-in Crystal P.U. heads for long playing | | PERSONAL SET BATTERY SUPERSEDER KIT. | inputs. Six B.V.A. valves. A.C. mains 200-230- 
or standard records 7, 10 or 12 in. Not intermixed. 250 v. input only. Outputs for 3 or 15 ohm 
Mains input 200-250 v. Limited number available | All parts for an speakers. Kit of parts complete in every detail, 
at only £9/19/6, plus carr. 5/-. . with | £7/19/6, plus 5/- carriage, or 5 omy for use, 45/- 
i 


. Supplies 90 | extra Descriptive leaflet 1/« 
os . case. $ lie Vv 
COLLARO 3-SPEED MIXER AUTOSRANESS, i a ’ mA. and 1.4 v. 250 
Type 3RC/522 with 2 plug-in Crystal P.U. Heads : mA. fully smoothed, 
with Sapphire Stylus for long playing or standard ; \ from noemal 900. | FOUR STAGE RADIO FEEDER UNIT. Design 
records, Plays 7, 10, and 12 in. records inter- ’ a , 950 v. 50 c/s mains, | Of @ HIGH FIDELITY, L. and M. wave T.R.F 
mixed, Limited number, Brand New, Cartoned. ’ For 4-valve superhet Unit with self-contained heater supply and 
£10/19/6 (approx. half price). Carr. 5/- extra. receivers, Price with | thorough H.T. decoupling. Only 250-400 v. 
; circuit, 35/9. Or | 15-20 mA. H.T. required from main amplifier 
ready “Sor une 42/6, | Three valves and Low Distortion Germanium 
COLLARO TAPE DESK MOTORS, Shaded pole Size of unit 5} 4 ifin. Diode Detector. Flat topped response char- 
ype. Clockwise or anti-clockwise. Mains input se : acteristic. Loaded H.F. coils. Two variable ng 
110-200-250 v., 31/6. - controlled H.F. stages, 8 gang condenser tuning 
arts fo . 
pron vid re pep g mye — Cathode follower output stage. Switch position 
H.M.V. LONG PLAYING RECORD TURNTABLE | mains. A.C. 200-250 v. 50 c/s. Kit will supply | for Gram. and Came, ee oe wy = —_ 
COMPLETE WITH ORYSTAL PICK-UP (SAP- | fully smoothed H.T. of 120 v. 90 v. or 60 v. at up to mene enyer eanaane a on to 
PHIRE STYLUS). Speed 334 r.p.m. BRAND | 40 mA., and fully smoothed L.T. of 2 v. at 0.4. to > 9 Ay iste don” hak ae A nes — 
NEW, CARTONED. Only £3/19/6 (approx. half | 1 a. Price complete with circuit and instructions folk e oie FA nem oa power dinn ea pow 
poten). Cont. © For 200-250 v. A.C, Mains). ealy GB/O, Sugglied sendy fer uso Sor 0/0 extra dividually priced parts list 2/6. This unit can be 
built for only £3/15/-, inc luding Dial and Drive 


| Knobs and every item required. 
. | 
Radic Supply (<. (LEEDS) LTO. 


| R.8.C. TONE CONTROL-PRE-AMP. UNIT. A 

| complete set of parts for the eens of a 

——— very efficient but simple pre-amplifier and tone 

32 TH E CALLS . LEEDS , 2 ° pon unit. For use with any amplifier and pick- 

Terms C.W.O. or C.0.D. No C.0.0. under C1. Postage | /- extra under 10/-, 1/6 extra | uP Fil. supply self-contained. Size 74-5-54in. approx. 

under £2, Wl! extra under £3. Full Price List 6d. Trade List Sd. ope mes | leaflet ag” age wiring diagrams, 
Open to Callers: 9 a.m, to 5-30 p.m. Saturdays until | p.m. 37/6. Ready for use, 16/- extra 
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5-WAY GROUPBOARD 
Paxolin panel 24in. x 2}in., with tags for meg., 
5 cond. or resistors, two-hole fixing. 
6d. each POST 
Or 3 for 1/6, post paid 3d 


274-WAY GROUPBOARD 

Paxolin panel 12 3/I6in. x 2gin. wide, with holes 
PLEASE NOTE. Carriage and Postal charges refer to the U.K. only. Overseas freight, etc., extra to carry 24 condensers or resistors. 

ASK FOR 6d. each POST 
SUPPLY ‘UNIT SS ie FOR NO. 43 | ELECTROLYTIC CONDENSERS, Metal 982 Or 3 for 1/6, post paid. 3d. 
Pe ——— MITTE Can, Clip Mtg. Types. 7 “ 
x-Canadian Army, in original a case, In- se 
put 110 volts A.C. 50/60 c/s, 1.7 kVA. Output nag 24-24 mid. 450 v. D.C. Wkg. Dia. Ifin.x PAXOLIN WAFER ROTARY WAVE- 
(HT1) 2,100 V. 375 mA. (HT2) 500 V, 400 mA., | ack FOR “ers POST CHANGE SWITCH 
plus H.T. lines, 450 V. 265 V., also 383 V., regulated X/H97I Or 3 for 7/6, post paid 3d : 3 wafers each, 2 pole, 5 way. Dim.: 34in. x 2hin 
and neg. bias 250 V. 150 V..80 V. Making 3 com- , Zin. Spindle projects, tjin., single hole meg 
plete power ‘supplies ali fed via double choke . 16-24 mid. 450 v. D.C. Wkg. Dia. Idin. x ASK FOR 2/6 each POST 
condenser, Input circuits. Valves are 4/866A/866, | 24in X/H975 Or 3 for 76, post paid 6d 
5Z3, 68/7, 2/6A3, VR150/30 (Stab) and IV. (Time 3/- each POST 


delay.) The complete unit mounted in metal | X/H972 Or 3 for 7/6, post paid 3d 
case with lid shock mounted. Dim.: 2c. 6in. x | CORD DRIVE SPISOLS. Ratio 6 


ift. 6in. x Ife. Finish Olive Drab, Wet. 420 Ib, | Cap. 816 mid. 450 v. D.C. Wkg. Dia. Ifin. x ie vernier drive, i.e., cord runs outside 

ASK FOR CARRIAGE | 2éin. chassis. 

X/H26 £25.0.0 vac PAID | ASK FOR 3/- each post | ASK FOR I/- each POST 
“RECEIVER 6A —- | X/H918 Or 3 for 7/6, post paid 3d X/H976 Or 3 for 3)-, post paid 3d 


Channel checking Unit working on 49-100 metres, | Cap. 32 mfd. 450 v. D.C. Wk Dia. 2in. x 44in 
contains 5/VR91 (EFSO), 1/6K8, 1/VRSS (EBC33), Wih waned Garébearé cover ond mtg Plate LF. TRANSFORMER. 465 Ke/s. Standard 
1/VR5S3 (EF39) valves. Thermal switch breaking SA. : type. Dim.; 3hin. x Igin. x Ifin., pigtail and 
at 85 deg. F., etc., etc., in metal case Bhin. x Jin, x 19 each PosT | plain A.D.T. 
Or 3 for 5/-, post paid 6d ASK FOR 10/6 per pair POST 
CARRIAGE X/H977 Or 3 pairs for 27/6, post paid \/- 
29/6 cach 2/6 EXTRA | Cap. @ mid, 450 v. D.C. Whe. Dia. tin. x in 
| ASK 1/9 each POS 

POWER UNIT TYPE 266 x ey Or 3 for Sj. post paid 3d , 1.F. TRANSFORMER. 465 Ke's. Miniature 
In Transit case Input 60 v. 1.5 Kicps. A.C. »?P P type. Dim.: 2fin. x Itin. x lin., plain, per- 
Outputs HT 120 v. D.C., bias 3 and 9 v. LT 2. | Cap, 8 mfd. 450 v. D.C. Wkg. Dia. din. x gin meability tuned 
Smoothed and stablized. Complete with 5U4G | Tybular, card covered, wire ends ASK FOR 
valve VSI10 stabilizer. 12 v. 1a. Metal rectifier, | ask FOR 1/6 each POST | X/H978 
etc., etc., in attractive metal case with handles. | x/}41980 Or 3 for 4/-, post paid 3d 
Dim.: tin, x 9hin. x Thin 
ASK FOR CARRIAGE | Cap. 50 mfd. 12 v. D.C. Wkg. Dia. jin. x Hin OUTPUT TRANSFORMER 
X/E870 22 6 each PAID | clip ms. not necessarily Standard Pentode type, 3 to 5,000 ohms. 2hin. x 
"SUPPRESSOR UNIT 56/87 ASK FOR I/+ each POST = 2in. « Ifin. approx., various 
ae, HLF ody 4 Tobuler Con- | %/H974 Or 3 for 3)/-, post paid 3d ASK FOR 1/11 each POST 
densers 0.1 mfd. 250 v, D.C. carrying 5 amps. | Mts. clips, for above, 4d. each. X/H970 Or 3 for 5/6, post paid it 
(2 sets on each lead), each choke and condenser = 
separately screened in campartments of alumin- Order direct from :— Phone: South 2706/9. 


ium alloy, box 44in. x 4in. x Zin. 4-hole fixing Y r b SUPPLY 2, BRIDGE STREET 
se ae 26 , “eet rf L } dD E he ) DA L E co. LTD. GLASGOW :- cs 
| j each 


rmIViSION GRO AY Cadi) secces mares 


XK/H4ATTA 


10/6 per pair 
Or 3 pairs for 27/6, post paid 


LIMITED 
MONEY BACK GUARANTEE TERMS oF Caos: Cash with 
HOMEY BAK GUARANTEE 42. TOTTENHAM COURT ROAD, sree tctinintincc ty 


all orders ~ emal) items t stalling 


PROMPT DESPATCH LON DO N - W.1, ao 


NOW OPEN ALi DAY SATURDAYS 9—5 p.m. WEEKDAYS 9—5 p.m. except THURSDAYS 9—! p.m. Telephone: LANGHAM 11512 


BUILD YOUR OWN RADIO! 4 watt AMPLIFIER KIT 


isad waive }-etage Amplifier for use with ( 
We can supply all the partes (including valves, Sin. moving = Hs rophone or Radio, V alve i line-up is as 


col! speaker, cabinet, chassis and everything down to the 6V6, 5Z4 Negative feed-back 

last nut and bolt) to enable YOU to bujid a professional sdjustment panel ine: 

looking radio. The chassisis punched and drilled ready to 7 peration on A.( 

mount the components, There is « choice of any of three 7 ymplete Kit « neludes every item dc 
attractive cabinets 12in. long, Sin. wide by Gin. high, as last nut and bolt illed and punched unate 
follows: either ivory or brown bakelite, or wooden, finished rehensive point-to-point wiring circuit di 
in walnut Complete and easy-to-follow point-to-point - 


and ciroult wiring diagrame supplied. : Ae eee Hed wi ARE 
RAN FOR NE A 
MODEL | T.R.F. RECEIVER MODEL 2 SUPERHET RECEIVER YEAR 


This is « 3-vaive plus meta) rectifier T.R.P. receiver with a Thisisa powerful midget 4-valve plus metal rectifier Super 
vaive line-up as follows: 6K? (HF), 677 (Det.) and 6V6 | het Receiver with a valve jine-up as follows: 6K8, 6K? 097, 

6V6. The dial is illuminated and coverage is for the St 
(Output). The dial is illuminated and when assembled the Wave bands between 16-50 metres, the Medium Wave 
receiver presents 4 very attractive appearance. Ooverage | bands between 190-450 metres, and the Long Wave 
ie for the Meliam and Leng Wave Bands. Operates on between 1,000-2,000 metres. Operates on 200/250 ¥ 

| ©. Ms 

200/280 volts A.O. Mains A.C. Mains 


Plus 2/6 Packing, o- Plus 2/6 Packing, "7 r | 
Carriage, insur £5 . 10 . 0 Carriage and Insur. £ ° 19 

T.R.F. RECEIVER We can supply this Receiver ready built at 26/15/6, plus 3/6 ¢ 

ALL COMPONENTS SUPPLIED ARE GUARANTEED FOR ONE YEAR 
NOTE: We would rexpectfully suggest to those interested in building this receiver thal they send for OUR Instruction Bookle 
Intending constructors can then judge for THE MSELV BS how comprehensive this Booklet is 
Instruction Booklet and priced Parts List available separately at 1 This money will be refunded if circuit diagram is 
returned as NEW within 7 days 


HIGH QUALITY AC-DC AMPLIFIERS- -Unused } BR. AND NEW! 
—AT A FRACTION OF THE MANUFACTURER'S COST! 

These amplifiers are made to an amazingly high standard of workmanship , 
Brief specification: Push-pull output (approximately 3 watts), Valve * PRICE 
line-up: four latest type miniature Mullard valves—1 UCH4?, 1 DAPF4) A i £ | . 0 Plus 2/6 PACKING, 
and 8 UL4l in push-pull, A epecial feature of this is that a separate ay © CARRIAGE & INSUR. 
smooth H.T. supply is incorporated te enable an K.P. tuner unit to be Z e Output a! mer supplied i« for use with a lk 
powered by the amplifier, Overall dimensions Yin. x din. x din ; spenher Gs © gases tapes * 


I utput of the comp) waplifier jr ustifies th i 

7 ne of the latest W.B. H Speakers which can be supplied 
TWO MODELS AVAILABLE 6 5/ . follows: 8in., 60/6; %in., 67/-; 10in., 73/6. Al) plus 
For eperation on 100-110 A.C.-D.G, e 6 pka., corr. ine A: 
For operation on 200-250 A.0.-D.. P Chet “ availa? 
Packing. carriage and insurance on each 69 6 SUPPLIED COMPLETE . ‘ I nehegs rg len 2 thie pret myn he ait we can 
model 3/6 WITH CIRCUIT DIAGRAM 25/1/«, plus 3/6 pkg., carr., ins 
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ALPHA CATALOGUE Send 6d. in stamps for our NEW CATALOGUE 


Hot from the Press with Hundreds of Bargains for you 


- HAND MICROPHONE by “ REGENT,” complete with screened SOLDERING PASTE YAXLEY SWITCHES 
Special Parse lead and plug—Orystal insert, nickel chrome plated head, listed Large tin soldering paste by Tyne ) hank switching 2p. 2 
at 2 gns. Our price, 2]/- each. Chemica) C« Approx. 1 Ib., 1/9 and 2p. 1 wanda Mains 
per tin On/Off Switeh 
CONDENSERS > bank 4 pole 3 way 
TYPE 6 INDICATOR UNITS The following is selection from our bank er ~ “3p.2w 
These units recommended as a basis for the Simplex stocks of manulacturecs’ surplus 
TV receiver are brand new and contain the VCR97 tube. condensers, all by well-known 
EBS4, Valves, Lage ey resistors, con- makers 
densers, suitable tag panels, ete., etc. Cut your construc- rae Can types, Clip fsing bank 3 pole 4 
tion costs at this special po ray 808 plus 6/6 carriage. 8x8 mid i bank 2 pole 7 way 
&* 16 mfd “s Ov pole Changeover 
4mfd. 350 ¥ 2 pole Changeover 
v 
n 


a 


ENGRAVED KNOBS. & x 39 mtd. 475 v pole 4 way 
Contre M Knobs clearly engraved in gold. 12 x 4 mfd. 450 pole 7 way 
, * diameter ifin.; Size “ B’’ diameter ljin. Both 16 mid. 450 v pole 8 way 
rida Walnut or Cream. Inscriptions available 16 x 8 mid } pole 3 bank 3 wa 
“Volume,” “Vol./On/OM,” “ Wavechange,” 16 x 16 mid pole 3 way (long apindie 
‘Tuning,” “SML Gram,” ‘ Radiogram,” new type) 


pole 2 way 


TELEVISION: “Contrast.” “ Brill » «Bean 
On/08,” * iene ti = oo Briehinees. ” 

AMPLIFIER: “ Treble,” “* Bass "’ (Pius any above) 

TAPE RECORDER: Record Play. 

Prices: Size “* A,’’ 1/6; * B,’’ 1 2. Plain knobs can be sup 
plied in either size, ]/- each and §d, each respectively 


“ RECTAPORMA "” 
CHARGER 


Size 0in.x5in.*7in., im grey 
crackle case with ewitch for switching 
to either 6 v. or 12 v, at half or full 
charge Two fuses are also in 
corporated, a 1 amp. fuse for mains 
and a 5-amp. fuse for L.T. and are 


accessible from outside, a mounted 

resistance 1200 p O R T A B L E R A D | ammeter is also affixed, to show rate 
: - of charge. Price £4/4/-. 

sistance 4,000Q 


aaa ATTACHE CASE | ame = 


Headbands, wide ty) 9 ea Size din. x 2in. x 2g in. including 
Headphones, by Trimm Radi e handle, complete with lead and 
r Chicag U.8 12000 ea ae available in the switch to enable it to be used on 
earpiece ght headt | : 2 i following colours any voltage between 110 and 260 v. 
with lead and Igr jac lug A.B. 0. adaptor ie fitted to the lead 
13/6 pair ; @ LIZARD GREY (Colour 46 available, Blue, Green, ete.) 
MAINS TRANSFORMERS ' ® MAROON Price £1/1/-. 

3-way Meesting Type. ‘ @ BLUE 


@ BROWN KKKKKK KKK 


complete with facia board and 
ad bi 

eure a in lid for “ COLLARO ” AC37 
aps. Bots —— eg PRICE GRAMOPHONE 


‘ 4 ¥ 4 y 
ee 36/6 MOTOR 
tappings at : 
, 6, 8, 9, 10, 12, 18, 18 , ’ ONLY Governor controlled to run at 
SeeAn's Wee y We can supply components 78 r.p.m., suitable 100/125 v. 
vindithatiin fi, : for moking a 4-valve Superhet and 200/250 v. Complete with 
to fic the above case and a Price 
f circuit diagram and full in- sete. Cumtette. oo 
structions available at 2/+ each. Post and Packing 2/6. 


Details of a few of the items 


required are as follows:— KKKKKKK KKK 
Chassis, 3/- each. Dial, 1/3 each 


Midget IF Transformers, 8/6 0005 Mid 2 Con- 
t, 19/6 ea apa. yt lalla THE ALPHA 
AMPLIFIER 


3 valves (6B8G, 6V6GT, 6X5GT) 
A.C. mains fully isolated neg. 
feed back (voltage and current), 
controlled \olume and tone, 
dual input ne.work, for modern 
crystal or Hi-Fi mega. Less 
than 1 per cent. total 2nd and 
3rd harmonic distortion at 3 
watts output from 1,000 C.P.8. 
Complete ready for use. 79/6 
post extra. 


ea ae! ' Qneo' ona’ aaa 


'S @reooooce' 


mo SOSCHSS HS SHOVES 


retttt © $+ O6O' 668 ' SOSSSGG0R 


<= 
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unite 


itput trans METAL RECTIFIERS, ETC. (BR. Range 
12 volt § amp. e BR.860 8 mfd. 500 v 
lin. unit, 49/6. 2 volt 1 amp. BR.1650 16 mid 
Truvoz wafer speaker, 6)in., 20/-. 250 volt 45 mA. BR.2060 20 mfd. 500 
Piessey Sin. mains energised, 1,5000 250 volt 75 mA. 8x 8 mfd, 600 ¥ 
i, 21/-. 300 volt 60 mA BR.501 560 mfd. 12 ¥ 
ith 1 Q field, 17/6. Full Wave 12 volt 1 amp Midget Meta! Types 
Goodmans PM u 14:9. 12 volt 2 amp. 1 mfd. 350 ¥ 
9 " 
PORTABLE RECORDING aS ves Sam 
OR PROJECTOR CASES. SEN-TER-CEL SELENIUM RECTIFIERS 
Re xine covered Ready for carrying Type RM1 125 ¥v. 60 mA 
< 13in.). Interna! dimen- » RM2 125. 100 mA, 
long, lljin. deep, Spin. eo RMS 125 ¥v. 120 mA x8 mid. 450 ¥ 
Siin. rear height » RM4 260v. 250 mA. sebssnce r - ue mid. 450 ¥ 
Price 13/6 each tye we v 
Maxi- 


i Packing 2 


OOS-~2-120 


~ ~ 
tory 
S''s+S S ase 
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Tan- 
SPECIAL OFFER 1 = 
1 ire ended Types 
CO-AXIAL CABLE ee aati, § mid. 490 v. Cardboar 
Best quality grade “A” cable y : Doubler Tripler vered 


solid 1/022 70 ohms, 744. yd ; 2, 2 1, 7 5,050 mse. GV : TERMS: Cash with order or 


Best quality Grade “‘A”’ cable Bias Condensers 
stranded 7/0076, gid vy ‘ Tag ended metal types C.0.D. Postage and Packing 
Best quality Grade “* " oable , . 3, « J 12 mfd, 50 ¥ . . 
air spaced 1/036, 1/- yd ‘ mid. 95 9 charges extra, as follows: Orders 
13,700 18,700 A —~ i2¥ . value 10/- add Od,; 20/- add 
80L. DERING IRONS MULTICORE SOLDER 60 mid. 60 v -~: 40/- add . i. 
© 964, fitted Contains 3 cores of extra active non-corrosive Ersin Flux 100 mld. 13 9 V-; @ 1/0; 66 266 9 
9/11 ea Size 1. §/- per carton. 100 mid. 25 ¥ anless otherwise stated. Mini- 
fitted Carton colour red and black, Alloy 60/40 SWG18 . A 
19/ll es. Carton colour green and black, Alloy 40/60 8SWG16 mum ©.0.D, fee and postage 2/6. 
th types are complete with approx Size 2/6 per 5 


f Henley 8-core cable and are Containing 18 8WG 40/60 Alloy Ersin Multicore 0 mt RDER ONLY 
ef Oo ¥ Solder sufficient for 200 average jointe imid,. 3 MAIL 


ALPHA RADIO SUPPLY CO. Rie 


PLEASE QUOTE 
5/6 VINCES CHAMBERS, VICTORIA SQUARE, LEEDS 1. Etta a 


Wrmeress WorL_p 


RADIO TRADERS LTD. 


23 WARDOUR ST., LONDON, W. 1. (Coventry Street end) 
Phone No. GERrard 3977/8 ** Radiotrade”’ 


PAXOLIN SHEET 
1Bin. x 4hin. x yin 
2in. x 10in. x in 


Grams: 

I/= each 10in. x 10in, x dein 1/6 each 

1/6 20in. x 10in. x xin ae op 
CONDENSERS 

2 Mid. 150 v. Tubular Paper (aluminium tubes), 

8 Mid, 450 v. Electrolytic, 1/9 each 

16 Mid., 350 v., Electrolytic, 2/— each 

24 Mid., 350 v., Electrolytic, 2/= each 

32 Mid. 450 v. Electrolytic, 2/6 each 

8 x 16 Mid., 350 v., 1/6 each 

20 x 20 Mid., 275 v., Electrolytic, 2/9 each 

16 = 16 Mfd., 350 v., Electrolytic, 2/6 each 

16 « 24 Mid., 350 v., Electrolytic, 2/6 each 

16 x 8 Mid. Metal Cans Electrolytic 

32 Mid. Metal Cans Electrolytic, 350 v 

32 x 8 Mid. Metal Cans Electrolytic 

64 Mid, Metal Cans Electrolytic, 350 v, 

Condenser clips for above 

100 Mid. 50 v. Metal Cans, I/- each 

50 Mid. 12 v., I/< each 

12 Mid. 50 v. Tubular Paper (aluminium tubes), I/= each 

100 Mid. 6 v. Tubular Paper (aluminium tubes), 1/- each 

00005 Tubular Miniature, 4/- per doz. .02, 500 v., 4/- per doz., .00!, 

4/- per doz. .05, 350 v., 4/- per doz. .005, 200 v., 4/- per doz 

MIDGET MICA CONDENSERS: .000!, .0002, .0003, .0004, .0005 

200 Assorted Moulded Micas. Popular Values 

200 Assorted Silver Micas. Popular Values ‘ 

200 Assorted Carbon Resistors: 4, 4 and | watt 

CARBON one + wate 2/6; 

5 wate 9/- 
HIGH STAbiLiTy REET ORS: 
Tolerance: 


watt 
fac 9d. each 
watt Il/-each | PYE PLUGS AND 
8-40 MEG 2 watt 2/6 each SOCKETS 
W/W AND VITREOUS RESISTORS. 5 watt, 
10 watt, 2/6; 15 watt, 3/-; 20/30 watt, 3/6 each 
WIW VICONTROLS. COLVERN and B-NSF. 5K PRESET 
and other values, 2-3 watt, 2/- each. 10K Isolated Spindle 
500 ohms, 1K, 20K, 25K, 50K, wich spindle 
VICONTROLS WITH SWITCH: most values, B-NSF 
VICONTROLS: Less Switch, Preset and Spindle 


1/6 each 


2/6 each 
25 Mid. 50 v. Tubular Cardboard 


0/6 
350 v 
Good selection 


§ watt 3/-; | watt 4/-; 2 watt 6/-; 


ALL CINCH 


$a: esch | | COMPONENTS IN STOCK 


1/6 pair 


MOST 


0005, with trimmers, PERSPEX 


VALUES 
TWIN MIDGET GANGS, 
COVER . 


4+WAY PUSH BUTTON UNITS, I/6 each 
PUSH BUTTON KNOBS 
TAG STRIPS: 3-way, 2/- doz.; 4-way 2/6 doz 
7-way 4/- doz. ; 28-way 10/- doz 
ASSORTED PILOT LAMP HOLDERS 
Most values from 750 mA. to 10 amp 
Small black, with line, fin. hole 
STANDARD ROUND KNOBS: Small, tin. hole, 6/-; 
Lar ot in. hole, 7/6; with spring clip, sin. hole 
cu ANDER PLUGS, Type MP2. Red, black, blue 
PHILIPS TRIMMER TOOLS 
BELLING & LEE. P/M FUSE HOLDERS, Type L356 
WEARITE COILS: Types PA4, PO4, PAS, POS, 1/3 each 
VALVE HOLDERS: Moulded. B9A, 7/6; BIG, 6/-; 
6/-; ENGLISH OCTAL, 3/- per doz. SCREEN CANS 
for B9A, B7G, 6/- doz.; PAXOLIN—B7G, MAZDA 4-pin UX 
BELLING & LEE. PLUGS AND SOCKETS. Ex-Gove 
BRAND NEW 5-pin, Chassis and Cable, 7-pin 
BULGIN. P73, Plug and Socket, 2/9 each; P74, Plug and 
Socket, 2/6; 7200, Plug and Socket, 2/-; Rotary Switches, 
.255, 2/+; Dolly Switches, $.267, 2/-; Dolly Switches, $.259, 
1/6; Standard Switches, Ex-Govt., On-off 
post OFFICE LAMP JACKS, No. |0, | 
Lamp sewers nee same 
L.P. CHOKES, 300 w., 60 mA. CHS 
Surrur TRANSFORMERS. Multi 
or Power 
VALVE SCREEN CANS for Standard Valves, I/- each 
UM DRIVES, 4)in 
ESTECTORS. WxX6, WX!2, Wi, W12, W4, I/- each 
ARCOLECTRIC (Whitney Lamp), Red, green, clear, 1/6 each 
SIGNAL LAMP HOLDERS P/M, complete with adjusting 
lamp holders, 1/9 each ‘ 
AIR SPACE TRIMMERS. Preset and spindle types, SPL, 
1OPF, ISPF, 20PF, 25PF, SOPF, 75PF, 15/-; |OOPF Presec, 1/6 each 
JONES PLUG AND SOCKETS. 4-pin, 2/6; é&pin, 3/-; 
re 3/6; 10-pin, 4/-; 12-pin 6/= pair 
NUTS aBA, 3/-; 6BA, i 6; 4BA, 3/- 4/-gross 
SOLDER TAGS, 1/6 gross SHAKEPROOE WASHERS We . 
WASHERS, 2, 4 and 6BA - 
SHAKEPROOF SOLDER TAGS, 4BA and “= 2/-;2BA 2/3 


CASH WITH ORDER OR 6.0.0 LL ORDERS DEPT. wat 
ALL ORDERS FOR LESS THAN £2 ADD POSTAGE 
REDUCED PRICES FOR GROSS LOTS 
We invite your enquiries for items not listed. 
Trade Counter open 9.30 to 5.30 Monday to Fridays. 
Callers Welcomed. 
WHOLESALE, MANUFACTURERS’ AND EXPORT ENQUIRIES INVITED 


eww we oes be euvseueseve 


; 5-way, 3/- doz.; 


EFS5O, 


- each 


4/6 each 
Ratio, 5/-; Pentode 
4)- 
10/6 doz 
I/= each 
9/=- doz. 
15/- 
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For Quality Bargains Always 


=Best Buy at Britain's 


G.E.C. DIODE VOLTMETER. Consists of a 34in. 0-100 Micro-amp 
meter mounted in a neat black crackle instrument case size 7}in. x 4in. x 
3in. deep. The meter is calibrated 0-100 and 0-30 volts and a range switch 
is incorporated, as wel! as mains on/off switch, panel indicator light and 
filament transformer. The instrument was intended for use with an ex- 
ternal probe (which is not available). Circuit of the instrument and probe 
supplied. BRAND NEW AND BOXED AND A BARGAIN AT ONLY 
79/6. 


INDICATOR UNIT TYPE 182A. Contains 3-EF50, 1-5U4G, 4-SP6I, 
and 64in. C.R.T. type VCR 517. This tube will replace the VCR 97 without 
any alteration, is completely free from cut-off and has a more pleasant 
tube colour Contains in addition a very large assortment of pots., re- 
sistors, condensers, etc Tubes demonstrated. Supplied Brand New 
(less relay) for only 67/6, plus 7/6 carr. In original transit case. Original 
circuit supplied free with each order, or 1/6 separately Conversion of this 
unit to an oscilloscope is being described in the Radio Constructor.’ 
TYPE 12 TRANSMITTER. Mains operated transmitter covering |.2 to 
17.5 Mc/s in four bands crystal or V.F.O. Size 24in. x 124in. x I74in. weight 
134 Ibs. Complete with al! valves, ready for operation. In first class con- 
dition and tested before despatch, with circuit and instructions ONLY 
£16/16/- plus 14/- carr, We have a few other types of transmitters at bargain 
prices for callers only 

UNIVERSAL AVO METERS, MODEL 40. Once more we are able to 
offer a further supply of these—very littie used, thoroughly checked and 
tested. First class multi-range test meter for ONLY €9/19/6. 


METER BARGAINS (all brand new and boxed). 


15 volt (50 cycle) Moving Iron, -_ flush pni. meg., 10/-. 

20 Voit Moving Coil, 2in. sq. pani. meg., 7/6 

3,500 Volts Moving Coil, 34in. projection, 15/-. 

150 Milli-Amp. 2in. sq. panel mtg., 

5 Milli-Amp. Moving Coil 2in. sq. pni mgt., 7/6. 

200 Milli-Amp. Moving Coil 24in. dia. flush pni. mtg., 

20 Amp. Moving Coil 2}in. dia., 7/6. 

1 Milli-Amp. 24in. barrel, flush pal. mtg., 22/6. 

| Milli-Amp. 2sin. barrel, desk type in sloping front case, 25/-. 

100 Micro-Amps. 2t4in. barrel, flush panel mtg. Scaled 0-1,500 in 15 
clear divisions. ONLY 42/6. 

500 Milli-Amp. Thermo-couple 2in. square panel mtg., 5/-. 


METER RECTIFIERS Salford Instrument, full wave bridge type. Brand 
new | mA. at 11/6, and 5 mA. at 8/6. 


BLOCK CONDENSERS. These are Nitrogol type with ceramic in- 
sulating terminals 

8 mF. 2,000 volt working size Sin. x 3fin. x 44in. high at 12/6 each 

4 mF. 2,000 volt working size 34in. x 24in. x 44in. high at 7/6 each 

4 mF. 1,250 volt working size 3}in. x 2}in. x 44in. high at 5/6 each 
TRANSFORMER BARGAINS. Brand new transformers, ex-manu- 
facturer's surplus, drop through. Primary 200/250 volt, 50 cps.. Secondary 
310-0-310 v. 70 mA., 6.3. 3 amps 4 v. 2 amps—can be used with 4 volt or 
6.3 volt rectifier. Only 9/6 plus 1/6 post. A similar type transformer 
325-0-325 100 mA. 6.3 4 amps, etc. can be supplied to callers only at 14/6. 


Filament transformer. Standard tapped primary !2 volts 14 amps., 4 volts 
14 amps. Only 7/6 each 


E.M.1. OUTPUT METER 


ust arrived this 


useful 


month a very 


output meter The instru- 
ment itself has a basic movement of 
| mA and incorporates a full-wave 
There 
ranges 0-500 milliwatts and 
0-5 watts and also a decibel scale 
The input impedance is 5,000 ohms 
These are all BRAND NEW AND 
UNUSED in 
Manufacturers 


nstrument rectifier are 


two 


sealed individual 


cartons complete 
offered 


price 


with instructions and are 
third of list 


Only 35/- each plus 1/6 post 


at about a 


E.M.|. OUTPUT METER 
Full wave bridge 2 mA. by S.T.C. as used in the 
Brand new Only 5/6 each.. 
GRAYSHAW RESISTANCE CAPACITY BRIDGES. We are London 
Stockists for these fine instruments which represent excellent value at 
£6/19/6. We can thoroughly recommend these as being superlative value 
comparing well with far more expensive equipment 


H.R.O. 6-VOLT VIBRATOR PACK. Give 
D.C Uses Mallory vibrator 


METER RECTIFIER. 


above instrument 


s 150 volts 80 MA. smoothed 
6X5, heavy duty smoothing chokes, etc 
In black crackle cabinet size 7in. x Jin. x 6in. Brand new, only 29/6, 

U.S.A. DYNOMOTOR. /2 volts D.C input, 250 volts 60 mA. output 
Weight 2 Ib. Size 4}in. x Bin. dia. ideal for car radio, mobile amplifiers 
small transmitters, etc. All tested prior despatch. ONLY 22/6, post paid 


CR CHARLES BRITAIN (Radio) Lid. 


UPPER SAINT MARTIN'S LANE 
LONDON, W.C.2 

from Leicester Square station 

9-6 p.m. (9-1 p.m. Thursday.) 


TEM 054’ 
(up Cranbourn Street) 
Open all day Saturday, 


One minute 
Shop Hours 


Jury, 1954 


MAINS TRANSFORMERS 
P.aP.2 


Drop thro 


np., 5 ¥ 


Drop thro 


220-0-280, dro) 
t ary 

250-0-250 *0 m 
Drop thro’ 2A 


Drop thro’ 
amp., 4 
Drop thro 

11 


Auto Trans 
4 


Pal 
Heater Transformer 
' 6-; 


Mains Transformer, f 
‘ 


i 


Mains Transformer, fully 


MAINS TRANSFORMERS, 


voltage 
i 


359-0 -356 
350-0-350 
18 


§00-0-500 

C.T. 4a., 4¥. € 

500-0-500 250 m iv 

CT. 5a, 4v. C7. 4. 306 
Sin. T.V. Cabinet, front ix ntrasting 


ed aluminium in 
speaker baffle 
paid 


P.M. SPEAKERS 


6iin. MLE. Speaker 
15/- 


R. & A. T.V. Energised 6hin. Speaker, 
1 b Requires @ mini 
150 mA 1aximum 
rent A., 06 

Extension Speaker Cabinet, in contrast 
walnut vencer ze 15 10}in 

eaker, 17/6. 
built All-dry Mains Unit 
manuf rer, 2 0 ¥ 


Will take 64 or 8 


corporating 
500 


Volume Controls ng spindle less 


L meg., 2/6 each 


Pat 1. each 
Volame Controls Long spindle and 
wit ; 


and 2 meg - each 
1, minia 
Trimmers, 5-4 t., { 0 10-250 
4 f.. ] 
Twin-gang .0005 Tuning Condenser 
5 With trimmers, 7/6. 
Line Cord way amp., 60 ohm 


Twin-Gang .0006 with feet, size 
if 66 


S-cang .0006, wit 

T.V. Coils, 

a ind tor 

‘ an 2% 

Used Metal Rectifier. 250 v., 150 mA 
66 

Metal Rectifier 250 mA., 12/6. 
Metal Rectifier. 2% 45 mA., @- 
PERSONAL SHOPPERS ONLY. %n 
Enlarger, 17/6; 121n., 27/6. 


Germanium Crysta! Diode, 1/6, post 


Television Masks. White Rubber, 9in 
Cream Rubber, 12in 
plate glass, 1§/- 


Wiretess WoRLD 
RADIO AND 


D. COHEN TELEVISION COMPONENTS 


Terms of Business: Cash with order. Despatch of goods within 3 days from 
receipt of order. Where post and packing charge is not stated please add 
1/6 up to 10;-, 2/- up to £1, and 2/6 up to £2. All enquiries, S.AE., 
lists Sd. each. 
SPECIAL NOTE : NO GOODS SENT WHER: CUSTOM; 
DECLARATION IS APPLICABLE. 


23 HIGH STREET (Uxbridge Road) 
ACTON, W.3. Telephone: ACOrn 5901. 


Hours of Business : 


Saturday §—S5 p.m. Wednesday 9—/ p.m. Other days 9—4.30 p.m- 


Used 12in. C.R. Tube, aluminised, E.H.T. maximum 10 Kv, heaters 
2-volt, with heater cathode short, guaranteed for 3 months. Com- 
plete with rubber mask, Elac P.M. focus unit, scan coils, low line, low 


frame and frame o.p. trans. £5/10/-, P. & P. 76. 


HIGH-IMPFDANCE PLASTIC RECORDING TAPE, by famou manufacturer. 600ft. on 
aluminium spool, §/-, 1,200ft. on aluminium spool, 17/6, post paid 

CABINET, as Wustrated, 11} » 6} « S4in., in 
walnut or cream, complete with TRF 
chassia, 2 waveband ecale, stetion nanm, 
new waveban (|, backplat drum pointer, 
epring, drive spindle, 3 knobe and back, 
22. P. & P. 3/6 

AS ABOVE, with superhet chassis, 23/6. 
P. & P. 3/6 

AS ABOVE, cowplete with new So. speaker 
to fit, and O.P. trans., @5/-. P. & P. 3/6 
with superbet chassis, 36/- 

Used metal rectifier, 230 9 


gang with trimmer 

coils, B/-; 8 

3 v/h and circu hevter trans., 6/-; 

volume control with ewitch, 3/6; wave- 
change switch, 2/-; 32 « 32 mid., @/-; bias condenser, ]/-; resistor kit, 2/-; condenser kit, 4/- 
M. & L. Superhet Coils with circuit, 6/6: iron-cored 465 I.F.* 7/@; min. gang, 5/6; volume 
control with switch, 4/-; wave-change switch, 2/@; heater trany., 7/6; 4 v/h, 1/6; 4 obsolete 
ex-Govt. valver, metal rectifier and Xtal diode with cireult, 14/6; 2 mfid., L/-; «16 
mid., 3/3; condenser kit (17), 7/6; resistor kit (14,, 3/6. 
Clydon 5 channel T.V. Tuner, uses 80 and 1L2AT7, lere valves, 19/6, post paid 
Radio-eram Chassis, 5 valve A.C./D.C. 3 wave-band superhet 195-265 v., 19-49, 200-550 and 
1,000-2,000 metres, L.F. 470 Ke., size of chassis 12 x 64 x 2pin., size of scale 7) x Shin, valve 
line-up LOCI, 10F9, , U404, and LWP14. Twin mains filter input, 2 dia! lights and 


‘in. P.M. £8/17/6. 


COMPLETELY BUILT SIGNAL GENERATOR 


. Coverage; 120 Kc/s.- 
320 Ke's., 300 Ke/'s.- 
1900 Ke/s., 900 Kc/s.- 
2.75 Mc/s., 2.75 Mc/s.- 
85 Mcs., 8.5 Mc/s. 
25 Mc/s., 17 Mc/s.- 
50 Mc/s., 25.5 Mc/s.- 
75 Mc/s. Metal case 
10 x 63 x 44in. Size of 
scale 6hin.x3\in., 2 
valves and rectifier. 
A.C. mains 230/250 v. 
Internal modulation 


} Shee 
h of 30 per cent., modulated or un- 
modulated. R&.F. — continuously variable 100 


400 c.p.s. to a de 


millivolts. C.W. a mod. switch, variable A.F. 
output and moving coil output meter. Black crackle 
finished case and white panel, £4/19/6. Or 34/- deposit 
and 3 monthly payments of 25/-. P. & P. 4/- extra. 


CONSTRUCTOR'S PARCEL No.1 
comprising chassis 124 x 8 x 2in 
cad. plated 18 gauge, v/h., 
and trans., 

plate, 2 supporting 

3 waveband scales, new wave 
length station names Rize of 
ecale 11) 4fin., drive spindle 
jrum, 2 pulleys, pointer, 2 bulb 


holders, 5 paxolin international 
octal valve holders, 4 knobs 
and pair of 465 1.P.«, 16/6. 


AS ABOVE, but complete with 
144+16 mid. 350 wk. and 
semi-shrouded drop thro’ 250- 
0-250 60 mA., 6 v. 3 amp 
200-250, and twin-gang, 31/6. 
P. & P. 3/- 


CONSTRUCTORS PARCEL. As No. 1 plus 16 = 16 mid. 350 wkg., semi-shrouded drop-thro 
200-0-260 60 mA., 6.5 ¥. 3 %., 5 ¢. 2a., bwin gang, end 6 L..M.5. saperhet colle complete with 
trinumere and tracking condensers with circuit 22/5/-. P. a P. 2/6 
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Line and E.H.T. Transformer, 14 Kv 
using ferrocart core, complete with line 
and width control, and corona shields, 
U87 rectifier winding, $5/-. 


Line and E.H.T. Traosformer, 9 Kv., 
using ferrocart core complete with 
built-in line and width control, Mounted 

small ali-chaseis Overall size 


ifin., EY5S1 ree. winding, 27 6. 


low line, low impedances 
ete with frame trane- 
above, 27/6 


Valve Holders, moulded octal Mazda 
and loctal, 74. each. Paxolin, octal 
Mazda and loctal, 44. each. Moulder 
B70, BSA and BSA, Jd, each B70 
moulded with screening can, 1/6 each 
2 mfd., 850 wke 


16 «8 mfd., 500 whe 
16 « 16 mfd., 500 
«16 mfd., 450 wke 


Porew-efrs 
'seaecs* * 


= 


Oe ee a ee 


100 mafd., 20 
100 


100 mfid., 280 wkg 
50 mid., 12 whe. 
32 mfd., min., 275 wke. 
00 mfd., 60 whe, . 
Minieture wire ends moulded, 
100 pf., 500 pf., and 001 .. e 7. 


red ; 
S' *a2aova ' Dean' a 


Combined 12in. mask and escutcheoa 
im lightly tinted Perspex. New aspect 
edged in brown, Fite on front of 
cabinet, 17/6. 


Frame Oscillator Blocking Trans., 4/6 
Tube Mounting , Gize 0) x Aten 
i2in. tube clampa, Q/-, 

CHOKES 

2-20 Hen., 150 mA., 15/-. apPp.% 


ey rd 5 P.4P.3 
1 iA., / 3 
150 mA 


; ary, 10/6; 5 henry 
250 mA., 6 ohma, 8/6. 


P.M. Foous Unit for any 9 or I2in 
tube except Masada 12in., with Vernier 
adjustment, 15/-, 


P.M. Poous Unit for Mazda, 12in., with 
vernier adjustment, 17/6. 


Wide Angle P.M. Foous Units, Vernier 
adj., state tube, 25/«, 


Energised Focus Ooi], low resistance 
mounting bracket, 17/6. 


lon Traps for Mullard of Boglish Electric 
tubes, §/-, post paid. 


405 Ko. LPs, size Q2xifin. @.110 

removed from American equip t 
Standard 465 Ke. i 

4xlixlilo. per pr 

Wearite standard tron-cored 

LPs, 3)x1§«ifio., per pr 


Iron-cored 465 Ke. Whistle Filter, 2/6 


OUTPUT TRANSFORMERS, Standard 
type 5,000 ohme imp., 4/9; 42-1 with 
extra feed-back windings, 

t 42-1, f' 

7,000 and 14,000, §/§. 10-watt purh 
pull, 6V6 matching, » 00-1 3 ohm 
speech coll, 6/6. 


PUSH-BACK OONNECTING WIRE 
Dow. yds., 1/6, post paid 


STANDARD WAVE-CHANGE 
SWITCHES 4-pole 4-way, 1/9; 5-pok 
way, 1/9; 3-pole 3-way, 1/9; 9-pok 
: ¥, 3/6; Miniature type, long epindl: 
e-pole 4-way, 4-pole 3-way and 4-pole 
2-way, B/G each. P. & P. 3d 


45 KC. MIDGET LPs. G.1% «ie 
pin. long, lin. wide, fin. deep by very 
famous manafacturer Pre-aligne« 
adjustable Wwon-dust cores, per pair 


Mains Droppers. 0.9 amp., 460 ohme 
tapped 280 and 410, 1/6; 6.2 amp. 
717 chime, tapped at 100 chim, vitreous 
1/6; 0.3 ampes., 950 ohms, tapped 700 
and #25, 2/6; 9.2 amp., 1,000 ohms 
vitreous, tapped, 1G; Vitreous, 0.4 
amp. 700, tapped 680, 640, 600, 

P. & P. on each 34 

T.V. Width Controls, 3/6. 

T.V. Sub Assembly, al)-chassis, 

Hoy , with frame ose., line oec., 12 

275 «wg. Metrosil, & cond 

4 resistors and tag panel. 1B/-. 
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COMMUNICATIONS RECEIVER RIISS. The famous ex 
Bomber Command Receiver known the world over to be supreme 
in its class. Covers 5 wave ranges 19.5-7.5 Mc/s, 7.5-3.0 Mc/s 
1,500-600 ke/s, 500-200 ke/s, 200-75 ke/s, and is easily and simply 
adapted for normal mains use, full details being supplied. Aeria 
tested before despatch. These are IN EXCELLENT CONDITION 
'N MAKER'S ORIGINAL TRANSIT CASES, ONLY £9/19/6. 
A few of the RIISSN model can also be supplied. This is che 
latest version which covers the Trawler Bands, and in addition is 
ficced wich ultra slow motion tuning. Used, but tested working 
before despatch. ONLY €17/19/6. 
A factory made Power Pack, Output Stage and Speaker, 
ae in a black crackled cabinet to match the receiver, can 
be supplied at ONLY £€5/10/-. Operates receiver immediately 
DEDUCT 10/- IF PURCHASING RECEIVER AND POWER 
PACK TOGETHER. 
Please add carriage costs of |0/6for -eceiver, and 3/- for power pack 


METERS 

F.S.D. SIZE AND TYPE 
I milliamp 0.C. 24in. Flush square 

- D.C. bin. Flush circular 
D.C. 2tin. Desk type 
D.C. in. Flush square 
D.C. tin. Flush circular 
D.C Zin. Flush square 
D.C. hin. Flush circular 
thermo 2in. ‘Flush square 
thermo 2in. Proj. circular 
D.C. in. Proj. circular 
D.C. in. Proj. circular 
30.0-30 amp D.C Car type moving iron 
15 volts A.C. 2hin. Flush, circ., mov. iron 
All meters Brand New in Maker's Cartons. 


100 MICROAMPS METERS. jin. circular flush mounting 
Widely calibrated scale of 15 divisions marked “ yards’ which 
can be rewritten to suit requirements. These movements are 
almost unobtainable to-day and being BRAND NEW IN MAKER'S 
CARTONS are a snip at ONLY 42 


POWER UNIT TYPE 3. Made for use with the R,1132A, this 
is a standard rack mounting job to match the receiver, and is for 
200/250 v. 50-cycle mains with outputs of 250 v. D.C. 100 mA., 
and 6.3 v.4 amp. Ficted with H.T. current meter and volcmeter 
this is a first-class unit, and can be used for a variety of receivers 
Used, but tested working before despatch. ONLY 90/- (carriage, 
etc,, 5/-). Connecting Cable wich Jones Plugs for receiver and 
power unit, 10/-. 


RF UNITS TYPE 26 and 27. For use with the R.1355 or any 
receiver with a 6.3 v. supply. These are the variable tuning units 
which use 2 valves EPS4 and | of EC52. Type 26 covers 65-50 Mc/s. 
(5-6 metres), and Type 27 covers 85-65 Mc/s. (3,.5-5.0 metres), 
Complete with valves and BRAND NEW IN MAKER’S CARTONS. 
ONLY 45/~ each. 


AVO MODEL 4 UNIVERSAL TEST METERS. Com- 
pletely self-contained, and provides 40 ranges of A.C./D.C. current, 
voltage, and resistance. Have had some use but every instrument 
has been thoroughly checked and vested and is GUARANTEED 
IN PERFECT WORKING ORDER. ONLY £9/19/6. 


OSMOR H.O. COIL PACK. The 3 wave superhet pack 
recommended for the TRI196 Receiver conversion. ONLY 48/- 
1196 conversion data supplied with coil pack, or separately I/-, 


$00 KCS. CRYSTALS. Standard 2-pin mounting. Ex. new 
equipment and perfect. ONLY 15/- (postage, etc., |/-). 


VACUUM PUMPS. for Handymen and Model Makers. Ex 
R.A.F. Type 83-Mk. Ili, BRAND NEW IN MAKER'S CARTONS 
ONLY 22/6 (post 2/-) 


TRANSFORMERS. Manufactured to our specification and fully 
waranteed. Upright mounting, fully shrouded, normal primertes 

$35 v.-0-425 v. 250 mA., 6.3 v.44. 6.3 v.48, 5¥. 34, 

350 v.-0-350 v. 160 mA., 6.3 v. 6a. 6.3 v.34, 5¥. 38. ae 

350 v.-0-350 v. 150 mA., 6.3 v. 5a., 5 v. 3a., tapped at 4v 32/6, 

250 v.-0-250 v. 100 mA., 6.3 v.64. 5 v. 3a. 32/6, 

Please add 2/- per transformer postage 


TRANSFORMERS, FILAMENT. 6.3 v. 24. 7/6; 63 ¥. 3 a, 
10/6 (postage |/-). 


TRANSFORMERS, EHT. Upright mounting. 

EHT for VCR97 Tube 2,500 v. 5 mA. 2 v. 0-2 v. Lda, 2 v.02 ¥ 
2a., 37/6 

EHT 5,500 v. 5 mA., 2 v. | a. 
EHT 7,000 v. 5 mA. 2 v. i a., 82/6. 
EHT 7,000 v. 5 mA., 4 v. | a., 82/6. 
Please add 2/- per transformer postage 


ROTARY POWER UNIT TYPE 104. Input 12 v., Output 230 v. 
60 mA. and 6.3 v. 2.5 a., Fully filtered and smoothed, and noise 
suppressed. ideal for car radio, etc. ONLY 15)- (postage etc., 2/6). 


AMERICAN 12 v. DYNAMOTORS. Output 255 v. 60 mA 
ONLY 22/6. 


S8888ss..-- 
33 


Suttwaanrn 


eo; 


Cash with order please, and print name and address 
clearly. Amounts givenfor carriage refer to inland only. 


U.E.1. CORPORATION 


Radio Corner, 134, Gray's Inn Road, London, W.C./ 
Phone : TERMINUS 7937 


(Open uncil | p.m. Securdays. Weare 2 min, from High Holborn 
(Chancery Lane Station) and 5 min, by bus from King's Cross.) 


OG <3 <B> ~<F ~~ ~G Ce er er ee ee ee ee ee es ee ee) 


PROOPS of KINGSTON 
» PROOPS a uP 


The only “ walk-around ” radio shop in Surrey 


A large and varied stock of 
Radio Valves, Components, Receivers, 
Transmitters, Test Equipment, etc., 
aliacagys available 


at competitive prices. 
PAY US A VISIT! 


PROOPS BROS. LTD. 
39, Cambridge Road, Kingston-on-Thames, 
Surrey Te}. : KINgston 4614 


CLOSED—! O'CLOCK WEDNESDAY. OPEN—ALL DAY SATURDAY 
Correspondence to: |17, Charlotte Street, London, W.! 


a J a . 
G2AK This Month's G2AK 
- 

TRIPLETT 400 Micro Amp. Basic Meter Unit, sealed for & ranges 
Now, boxed 32/6, post free 
GERMANIUM DIODES, 2/- each or 6 for 9/-. 
METERS. 2jin. Flush mounting M.C. 100 mA., 0-10 mA., 0-30 mA., 
12/6 ea. ; 2in. Flush square 0-5 mA., 10/-; 0-15 A. proj. thermo 
2tin., 7/6 ; 0-9 A. hot wire, 5/-; 0-1 mA. 2in. Flush, 20/-. 
TEST METER. 7 ranges as follows 15 v.. 3 v., 180 v. 6 mA. 
60 mA., 5,000 ohms, 25,000 ohms 24in Dia. scale M.C. meter 
Rotary selector switch. Black bakelite case, 6 x 44 x 44, fitted with 
removable lid, also provision for internal batts. ranges can be easily 
extended. Bargain price 30/-, plus 1/6 post 


SPECIAL OFFER, ARSS SPARES. Cabinets, complete with 
base, feet and side strips, £4/18/- each. Pkg. and Carr., 5/-. Set 
of 14 valves for ‘' D "’ or *‘ LF "' model receivers, €5/10/-. Panel 
escutcheons, 22/6 each. ‘ D" type I.F.S., 12/6 each. Matching 
Speakers by R.C.A., fitted rubber feet and 6ft. lead, 65/-. Out- 
put Transformers to Govt. specification, 37/6 each. 


DEAF AID CRYSTAL MIKE UNITS, 12/6 each, post 9d 
CRYSTAL HAND MICROPHONES. Complete with lead and 
plug. High quality, very sensitive, chrome finish. List price 2 gns. 
Our price 25/-. Few only 
AIR SPACED COAXIAL CABLE, |50 ohm (normal price 3/11 
per ft.), 20 yd. coils only. £1 per coil, post free 
VIBRATOR POWER.UNITS. 6 v. input, 220 v. 60 mA. output 
Fully smoothed and filtered, 30/-, post free 
SPECIAL VALVE OFFER. 866A, 17/6 each, or 30/- pair 807's 
10/- each or 17/6 pr. 931A, 45/~ 829B, B0/~ 813 - 
STREAMLINED BUG KEYS. By famous manuiievarer List 
over £4, Our price 45/-. 
Carriage paid on all orders over £1! except where stated Please 
include small amount for orders under £1. 
Please print your name and address. 


CHAS. H. YOUNG, G2AK 


Mail orders to 102 HOLLOWAY HEAD, BIRMINGHAM ! 
"Phone : MIDLAN 


All callersto 110 DALE END, BIRMINGHAM 4 
‘Phone : CENTRAL 1635 


Juty, 1954 


18, TOTTENHAM COURT ROAD, LONDON, W.1 


MUSeum 5929/0095. 
All goods specially selected for quality ov value. 


Prompt service Money 
to visit our new rebuilt shop premises. Situated 50 yds. calp from Tottenham Court Road Tube! 
RAMBLER ALL-DRY PORTABLE KIT 


THE RO 
Pall assembly details with practical snd 
theoretics! diagrams can be supplied st 
1/6, post tree. This is « traly professional 
4valve superbet—all éry—for medium and 
long waves A cream plastic top panel, 
with dial engraved in red and green, adds 
to the very imposing appearance of thie 
model which is housed in an attractive 
Cream and grey leatherette covered attache- 
case type cabinet, measuring only Sin. x 
7in. = Shin, Weight (less batteries) 42 Ib 
with batteries 6; Ib. This set really has 
everything | Built-in frame 
serial, high quality, extremely 
sensitive, and very adequate 
volume from the 6in. speaker. 
Valve line-up: 3V4, IRS, 185, 
1T4. Ali the required components, 
exactly as specified, including 
cabinet, can be supplied from 
stock at the special inclusive 
price of £7/7/-, plus 2/6 P. & P. 
less batteries). Uses Ever-Ready 00v. H.T. 
type B126 at 9/3. Also L.T. 1.6 v. AD.35 
at 1/4. 5B. When batteries are removed 
there is adequate space for mains unit 
which will shortly be made available. 
ALL-PURPOSE TEST METERS. We also offer 


very limited supply of Ex-Naval All-purpose 


est meters by Everett, Edgecumbe. These instruments are not brand new, but all have 


en serviced and uaranteed 100 per cent. condition. 
handle. 


6in. in Leather carrying 


Complete in strong wooden case 
Spin. Seale—1,000 ohms per volt— 


n. x 6 
Mes asures 0 “ 000 volte AC/DC-—Capacity .02 mfd.-16 mfd.—Resistance to 10 megs.—While 


© £7/19/6 only! 


HIRE PURCHASE 
We are pleased to announce advantageous 
hire purchase facilities on any single ite n 
over £10. Your specific engu'ries will 
receive Our very prompt ati 


COIL PACKS. MA FACTURER’ 
SURPLUS. Few only, iron-covered,7 wave- 
2 medium, 5 short waves), comprising 
, trimmers , wave-change switch, etc., 
copy of manufacturer's 

only, tax paid. Com- 


stocks last 


assembi 
SINGLE PLAYING UNIT, by very famous 
nanufacturer, cream, 3-epeed, complete with 
~ a X.M.8 eT. ©. and D. heads for 
ad Standard 9/9/6 only | 
INTRODUCING L.T * RECTIFIERS TYPE 
RE A newly manufactured range, fully 
guaranteed for 12 months 
6 F.W. bridge type 
5 a. F.W. bridge type 
bridge type 
y. bridge type 
bridge type 
widge typ 
CHARGER ‘TRANSFORMERS, 
nput, 


7 
High grade 
6/12 ¥ 
4 a, at 17/6; 


3 at 25/- 
‘ECONOMY FOUR” rae. KIT. 


and 

waves 

sup- 

ply all re 

quired 

components 

down to the last nut and bolt. Valve 
6K7, 6J7 and 6V6. Chassis ready 
Cabinet 12in. long by Gin 
<hoice of ivory or brown 

den, walnut finish cabinet 
nstruction booklet with practical 
cal diagrams. Each component 
and tested prior to packing 
£5/10/- »mplete— Remember 
is being demonstrated at our shop 
We proudly claim that our fully 
instruction booklet is the most 
able for this type of 
jlable at 1/6 post 
wed if kit is purchased later 
2/6 packing and carriage for 


right 
ine-up 
size 


price 
this set 
premises 
iDustrated 
comprehensive 
recejver—B 
free—this ie all 
Please, add 
complete kit 


availa 
miet «& 


Plus 2/6 packing and carriage 


DC. TESTMETER, EX-A m-Eeret 
TYPE E, BY AVO. instrament size 
Sfin.xlfin. Biack Bakelite case. 
oe om D Ov the v.,4 
#0 ¥., 400 ¥. 
D.C. susseeh, “20 mA., 
2 amp., 20 amp. Resistance scale, 0-10, 000 
ohms. These meters have all been recon- 
ditioned, and are guaranteed perfect. 
Supplied complete in leather carrying case at 
£3/19/6, plus 2/- P. & P. Limited quantity. 
HEATER TRANSFORMERS. Special Manu- 
facturers’ surplus. Brand new, tropicalised 
Woden. rimary 0/110 ¥., 220/240 v., 
{440 ¥. Secondary 0/6.3 v./ll v. at3A 
(very conservatively rated), 7/6 ea. only 
Also, forinstrument work: Primary 0/110 v., 
Secondaries 0/10 v./ 
“ 


45 ea. only 
Both plus ve P.& P. Limited quantities! 


T/V PRE-AMPLIFIER, 
manufacturer’s surplus Brand new on 
chassis size 4fin. x 2pin. = Iin., incor- 
porating valve EF 42, 22/6 each. (1/6 P. & P.). 


R.F. UNITS. Ali new condition and com- 
plete. Case size Spin. < 7hin. x Sin. 

Type 24. 20-30 Mc/s.,15/-. Switched Tun- 
ing. Type 25—40-50 Me/s., 19/6. Switched 
Tuning. RF26 at 45/-. We also have some 
RF26, not new, but in perfect condition, at 
B5/-. Type 27—64-85 Me/s., 45/-. Variable 
Tuning 

We have a limited supply of RFQ7 new 
condition and complete, but tuning dial 
damaged Pri 30/- each only. ALL 
these units Post Free ! | 


London frequency 


LATEST PLESSEY 2-SPEED AUTO- 
CHANGER. We have just purchased a 
very limited quantity only of these 
emall A.C. Mixer changers. Require 
only Sin. above and 2jin. below motor 
board Complete with turnover 
crystal head, £9/19/6 only, tax paid 


—EX-ARMY. Direct readings 
15 v.and 3v. D.C. 6 mA. and 60 mA. D.C 
current, 500 ohm and 5,000 ohm resistance 
ranges. Complete in bakelite case with web 
carrying strap. 19/6, plus 1/6 P. & FP 
T1154 TRANSMITTER UNIT. Medium/high 
powered for C.W.-M.C.W. R/T. 3 ranges, 
10-5.5 Meje., 5-3.3 Me/s., 500-200 Kejs 
Absolutely complete; 4 valves, 2 meters 
hundreds of resistors, condensers, etc., in 
wooden transit case. Price 99/6, plus 7/6 
carriage and packing. 


stock 


-back guarantee —It wil! pay yoo 


F.8D. 
60 microamp 
250 microamp 
500 microamp 
500 microamp 
500 microamp 


50-0-50 amp 
15 volt 

20 volt 
15-0-15 volt 
150 volt 
300 volt 
R 


F. 8q. = Flush 
P.R. = Flush & 


ZEEE EE EEE EE REE EEE 


= Round projection 
Square 


(Genuine. ) 


petitive prices 


» lightweight duralumin construc- 
tion, diameter at thickest point, 1}in. approx 
tapering to jin New condition, 32/6, 
plus 2/- post and packing. 


METER SPECIAL! We have « limited 
quantity of aireraft electrical thermometers 
Brand new, by Weston. Yin. moving coi! 
meter, flush square oe These meter» 
have « sca duated 40-140 
degrees centigrade, _ “ue full scale defile: 
tion is approximately 150 microamps 
Price 19/6 each only, plus l)- P. & P 
VALV We have a very « 
of special 


mprehensive 
surplus valves at com 
A stamp wil! bring Valve 
Price List 


Fitting 


Sd oe) 


Fugee 


oe 


TARTS SST et Sts ts Ite se 


z 
= 
¥ 


scale calib, 1.5 kV.) 


Type 


a 


252922582 


@e@eea' ' @GO' 2200 'oe0'o' oo* 


— 
UO~ 


(with shunt) 


~ 
S 
; 


-- 
eeu 
e‘eo 


Thermo ~ Thermo-couple 
M~< = Moving Coil 


THE R.C. GRAM REPLACEMENT CHASSIS KIT 


To meet the very great demand for this type of rece! 
Long, Medium and Short 
Audio 


Amplifier, 6Q7, Lat 


ready -assembied 


30/6 tax paid 


Waves 


assembly 


of 465 Kes 


through Mains Transformer, 22/6. 
is nearly £10, but we shall be pleased to supply all the required components right down 
to the last nut and belt, at a special inclusive price of 28/8/-, plus 2/6 packing and postage 


A set of fow 


A 


Valve line-~ rid 
Detector and A.V.( 


instructions, 
diagrams and itemised price list 
The main items for this receiver can be supplied separate 
Diilled chassis complete with va!lve-holders, A/E penel, P/U 
dial and drive at 


6. 


Transformers, 9/6 pair 
The total cost of ALL items purchased separately 


ver, we have produced this unit. For 
6KS Frequency changer, 6K7, LF. 
, 6V6 Output, 6X5 Puli-wave rectifier 
For "A.C, maine 200/250 volts. 4 watts 
output. Excellent quality, High sensitivity, 
Provision for gram. Attractive illuminated 
black ,red, green and gold dial,for horizontal 
tuning Four controle are: Tuning, 
L/M/8/Gram Vol/on/off, Tone (variable) 
Chassis size: 13)in. x Opin. * Bin Ital 
size: 10in. x 4)in. Assembly ie simplified 
by the use of a 3 waveband coil pack, and 
pre-aligned 465 Kes. I.F. transtormers— 
high-grade drop-through half-shrouded Mains 
Transformer, with voltage adjuster panel 
This chassis can easily be assembled in one 
evening Illustrated pamphiet with full 
practical and theoretical wiring 
1/6 post free 

under 

pane! tuning condenserand 
‘3 waveband coil pack with gram position, 
Half-shrouded drop- 


1all brown or cream engraved knobs to suit is available at 1/2 each knob 


This chaseis is a professional job in every respect, and can be seen and heard at our 
premises. This chassis can aleo be supplied, ready assembled ,in very limited quantities 


at £9/19/6 plus 5 


- carriage and packing. 


pointer, drum pulleys 
aod carriage 
N.B.—Our Kits are even supplied with sufi 


drive spindle, drive « 


THE 
KIT. 
receiver 
20/200 ¥. 


“SUPERIOR FOUR” 
Our new four-vaive 
A.C. maine 
M. and Long 
Waves Ae with our very 

successtul ‘* Economy Four’ 

all required components are 

supplied Valve line-up: 

2 6807, 6X50T and 6V60T 

Ohasela ready dritied. Cabi 

size Opin. high 

wide, Maximum depth 
base, 5in., tapering to 

Spin, at top. Sloping front 
Very attractively finished in 

light walnut and peach 
Kach component brand new 

and tested prior to packing 
Complete Instruction booklet 
with practical aod theoreticai 

diagrams is provided. Book 
available at 1/6, post 
Our price for complete 
. sewerit Please 

add 2/6 packing and carriage 
if preferred, we can supply 

Cabinet Assembly only, com 

prising Cabinet and back 
drilled chassis bracket 

wavechan switch, dial 
pring and knobs, at 45/-, plus 2/6 packing 


cient solder for the job! 


Please add postage under £1. 


C.O.D, or Cash with order. 
Sorry but we close at 


C.O.D. charge extra—Open 9 a.m 
1.0 p.m. on Saturday. 


6 p.m., Monday to Friday. e 


WIRELESS WorRLD jJuLy, 1954 


PAULO) 
VALVE TESTER TYPE 4. 200-230v. A.C. input. Ex-Govt., in good 
condition, with descriptive book containing circuit diagram of instru- 
ment and how to test valves from |.4v. to 40v. With valve-holders 
for Brit., 4, 5, 7 pin and Octal, U.S., 5 and7 pin, |/Octal, side contact, 
large Brit., 4 and 9 pin. Acorn and diode. Housed in substantial wooden 
case. Price £7/19/6, carriage 10/- extra 
WESTON ALL-PURPOSE A.C./D.C. TEST METER MODEL 
665. New and unused, complete with leads and batteries, £8 only, 
p.p. 3/6; Also 
WESTON BATTERY OSCILLATOR MODEL E.692. TYPE 2. 
Also new and unused. Coverage 100 kc/s.-26 Mc/s. Audio output 
approx. 400 c/s. Available at the ridiculously low price of only £5/19/6, 
p.p 4/6. (Oscillator complete with instruction booklet.) 
BATTERIES H.T. AND L.T. Heavy duty layer type. 1|50v. tapped 
at 67v. H.T. L.T. 44v. Perfect condition. Size 94in. x 44in. x 4hin., 4/6 
each, p.p. 2- on each battery. Also 90v./i4v. Ditto as previously 
advertised, 4/6, p.p. 1/8 each 
AMERICAN DYNAMOTOR, TYPE PE.IO3A. Heavy duty 
power supply. input 6 v. at 2! amps. or 12 v. ac Il amps. Output 
500 v. at .16 amps Rating continuous Made by Crosley Corp., 
Ohio. New and unused, complete with connection cable and mounting 
rack. Price quoted against enquiries 
Min. EXPONENTIAL HORNS. iiin. fitting. These horns have 
& 2Bin. square flare, weigh approx. 25 |b., and measure 44in. from top 
to bottom, £2/19/6, carriage 7/6 
VITAVOX PRESSURE UNITS. Heavy duty P.M., 20 watts. To 
fic the above horns, £4/9/6, carriage 5 
ROTARY CONVERTERS. 230 v. D.C. to 230 v. A.C. at 110 watts 
mplete with voltage controlling sliding resistor, £7/10/-, carriage |0/- 
ROTARY CONVERTERS. (2 v. D.C. input 230 v. A.C. output at 
100 watts. Brand new, £4/17/6, Dicto, 24 v., same price, carriage 7/6, 
R.115S COMMUNICATION RECEIVERS. individually tested 
and despatched in good working order, Cases slightly soiled, €8/19/6, 
carriage 10/- 
R.1132A RECEIVERS. in good condition, €2/19/6, carriage 10/- 
POWER UNIT, TYPE 3. Made for use with the R.1132A, this is a 
standard rack mounting job to match the receiver and is for 200/250 v 
50 cycle mains with outputs of 250v. D.C., 100 mA., L.T. 6.3v. 4 amps 
Price £3/10/-, carriage 5 
RECEIVER, TYPE 109. An G-valve ex-Army receiver, in good 
condition, complete with built-in power supply, loudspeaker and 
four spare valves. Frequency range on 2 bands, 1.6-3.9 Mc/s., 3.9- 
6.5 Mc/s. 15-168 metres continuous and covers some of the shipping 
band. This unit can be operated from a 6 v. battery. Price £3/10/-, 
carriage 5/- 
HOOVER I/é6TH H.P. MOTORS. 400/440 v. Three phase 
Standard shaft. 1,425 ¢.p.m. Brand new in original maker's cartons, 
£3/10/-, carriage 5/- 
VARIABLE VOLTAGE REGULATOR TRANSFORMERS. 
Input 230 v. A.C. at 2! amps. Ourcput 57.5 in 16 equal steps to 230 v. 
at 21 amps. Ex-Gove., in perfect condition, £15, carriage 5/- 
TRANSFORMERS. input voits 0-10, 20, 30, 50, 100, 150, 200 and 
240 v. Output 2000-0-2000 ac 450 mA., £5 10,-, carriage 10/- 
TRANSFORMERS. Heavy duty, suitable for welding. 230 v 
Prim. 50 cycles. L.T. variable, [1 v.-124 v. 60-70 amps., €3/19/6, 
pp. 5 
TRANSFORMERS. 2 v. Car Radio, ex-Philco, 300 v. H.T. 90 mA. 
Brand new and unused, only 12/6, p.p. 1/6 
TRANSFORMERS. Auto., |!0 or 230 v., in or out, for stepping up 
or down. 750 watt, switched and fused. By B.T.H., £4/15/-, carr. 5/- 
HALF MILE OF TWIN DON “6” TELEPHONE WIRE 
Brand new. On wooden drums, £2/12/6 per drum, carriage 8/6 
SIEMENS HIGH-SPEED RELAYS. Twin 1,000 ohm. coils, as 
new, 15/- each, p.p. | 
PHOTOC-ELECTRIC MULTIPLIER CELLS, TYPE 931A, £2/10)- 
p.p. I/-. 
813 CERAMIC VALVE HOLDERS, brand new, 9/6, p.p. 6d. Ditto 
632 vaive holders, used but in good condition, $/-, p.p. 6d 
TELESCOPIC AERIALS. Chromium plated. Min. length !2in., 
max. length 48in, ideal for Car Radios, 8/6 each, p.p. 9 
METERS. 
0-1 mA,, hin. F/Mounting, new and boxed 
0-1 mA., 2in., B.F. Round 
0-30 mA., Abin. F Mounting 
0-30 mA. 2in. Round, new and boxed 
0-200 mA., 2hin. F/Mounting 
0-10 amps. D.C., 34in, F/Mounting 
REFLEXED SOUND PROJECTORS—HAILING LouD 
SPEAKERS. [0 watts output. Size |4hin. round flare, length 12in 
Perfect condition, £5'9/6, carriage 5)- 
PARMEKO OUTPUT TRANSFORMERS. 25 Watts. for 616 
valves. To match, 3, 8 and 15 ohms. New and unused, 29/6, p.p. 3/6 
CAMERA CONTROL UNIT, TYPE 35. 24 v., 25-, p.p. 216 
MANY OTHER LINES IN STOCK; YOUR ENQUIRY 
INVITED ; QUOTATIONS GLADLY GIVEN BY RETURN. 


15 LITTLE NEWPORT ST., LONDON, W.C.2 


GERrard 6794/1453. 


MIDLAND INSTRUMENT CO. 


P.M. SPEAKERS, all brand new, lees tran at yrmer, Elac 6jin. dia., 12/6, post 1/6 
»dmans 6$in. dia. wafer ty pe 20 1/3. Elac 3}in. square front, 10/-, post 

i Plessey Sin. d 6. 
SANGAMO WESTON AIRCRAFT ‘INSTRUMENTS, ntains 2 separate and 
easily removable moving micre pamapers meters, | 
rd, 7/6, powt | 
BECK “PRISMATIC PERISCOPES, 6x magnification, adjustable eyepiece at right 


engi #, ke — ~2. L7in., exte Detachable handgrip, perfect conditior 


in movement edgewise pointer 


2 p:ration, conelets of a high grade ck 
k movement eae n wind electro magnete with pole 
an erated coitarts n emart me ase size Spin tin 2jin., fitted 4-wa 
. al blo n of original cost, 7/G, post 1/3 
HOOVER BLOWER MOTORS, iual voltage, with terminations for 12 or 24-v. D.( 
therwise suitable for 20 v. AC., length 5)in lia } fan casing 4jin. dia 
iniet and « ag Liin. dia., the most usef ul and versatile blower offered, suitable 
for car hes nd cooling purposes. new, unused, 25/-, post 1/¢ 
ELECTROLYTIC ‘CONDENSERS, s2-mfid. 450-y by Zenith, Micamold et 
r condensers ‘ val ¢ 
ANTI- VIBRATION MOUNTINGS, ts op 16 tensl ngs, 101d. stress, 4 equals 
*., brar G4., pow { 48 


. intings 7/@, post 2/4 


yuantity 
CHARGING KITS, um full-wave rectifier 
nda D peas 100/250 v. tr rmer, special ound for this rectifier, with requisite 
tages charge a tori 1} ” ) brand new components, with 
cireuit liagram and instr 
PRO: “TION NTS, with a bloomed f/2.2 Achro 
matic lens, Spin. f gth, at one end so aA cCOnVeX cave ground giags at the 
ther, attached t an enclose lar ee, itt wit : v. 15-watt lamp, and 
wished reflector, fraction of origi » POs 
ARROW SWITCHES, ) rot ai 1, 3-heat and off series parallel! 


panel me ranting t “ te xt ew t ed, worth 15/- ur price 


26, 24 - urriag 
AmpLiciges TYPz ‘A-i271, ste of 4-56 V pe P-3000 relay, 400-ohm 


10/-, 
PERMANOID P.V.C.) covered vounecting wire, single 1/082 tinned copper, .030 
brat ‘ 


n red, yellow, green, t 
r, 5O/-, carriage | 
lation from flexes 
xed, toolshop pr 


WIRE STRIPPERS, 


micrometer adju b 


ir price 5/-, post 
t 10/-, post paid 

U.S. RELAYS, Leach pattern. by G.E., 20 b-pole changeover, 2/6, p 

4S/- dos post 1/8. Ditto, 3 e changeover, 1/9, post 4d.; 18/- doz 

Ta n new equipme r action ; 

VARIABLE RHEOSTATS, y ’ ' mic ) at l-ame 

iper arm, babetite ka b conts e s size pix ‘in 
ite i 

v.a.P. sWrroms, an 


switch ¢ 


Many other bargains; send 34. with 8.4.E for currentlists 
MIDLAND INSTRUMENT CO. MOORPOOL CIRCLE, BIRMINGHAM, 17 
Tel HAR 1308 


| KW TELEGRAPH TRANSMITTERS. Two HF 300's our- 


put. Operation 3.5 mc. to 16 me 
BC6I0 TRANSMITTERS with speech amplifier, aerial tuning 


unit, etc. Brand new 


RCA TRANSMITTERS. Type ET-4336. Complete with original 
speech amplifier, crystal multiplier and VFO units. Unused and re- 
conditioned. Can be supplied with very large quantity of spares 


RCA TRANSMITTERS. Type ET-4332 modified by RAF 
for use on crystal or master oscillator. Complete with speech 
amplifier 


MAGENTO 10 LINE U.C, TELEPHONE SWITCH- 
BOARDS (complete) 


SCRS1IO’s, complete with Power Pack and telescopic aerial 
SCRS36 (BC6!I!) in excellent condition 
A.R.88D's, A.R. 88LF’s, A.R.77's, $27’s, HRO, R.109 and others 


METAL RECTIFIERS, Type 1B, D.C. outpuc 10 amps at 22v 
input 220/250v., 50 c/s 


All above items in excellent working condition 
Working demonstration upon request. 


SPARES A large selection available for SCR399 (BC6I0) 
ET4336, SCR6IO, EEB Telephones, and Tele- 


printers type 7B 
TX VALVES 805, 807, 813, 861, 866A, IOOTH, 250TH, and many 


others 


Large stock of Tx condensers, crystals and other components 
Alignment and repair of communication receivers and all other 
short-wave equipment undertaken 


P.C.A. RADIO 


New Address, Offices and Works : 


BEAVOR LANE, HAMMERSMITH, LONDON, W.6 


Te'ephone : RIV 8005 


JuLy, 1954 


(RADIO LTD.) 


5 Harrow Road, Paddington, W.2 
PADdington 1008/9 and 0491 


OPEN MONDAY to Sat. 9—6. THURS. | o'clock. 
19564 %-PAGE CATALOGUE 


SEND STAMPS FOR NEW 


WIrELEss WORLD 


121 


This unit is special! 


class. 


% )-SBR7 2—6V6GT, | —6)5, 


Chassis size 9in. x Sin. x 24in 


* TAPE-DECK AMPLIFIER AND POWER UNIT 
designed for the “ Truvox " unit and we 
quality amplifier lifts tape recording from the novelty, into the qual 


leve this 
ity 


AMPLIFIER SPECIFICATION : 


1--6U5G wW Variable selective negative feed back 


circuits ye Variable tone control xe Magic eye level indicator x Four watts 
undistorted output x Amplifier complete with valves, €13/5/- 
Chassis size 10in. x 6in. x 2}in. 
POWER UNIT (AC200/250 volts) 
, complete with 5Z4 
Amplifier and Power Unit complete 


CALL FOR DEMONSTRATION OR SEND FOR FULL DETAILS 


SPECIAL OFFER! 


Our TAPE-DECK AMPLIFIER AND POWER UNIT (List £16/16/-) as 
above and TRUVOX TAPE-DECK MARK Il! (List £23/2/-). 


£36 


-O.90 


RADIO-GRAM CHASSIS 
3 Wave-band Superhet Med., long and 
short 
5 Latest Type MULLARD Valves. 


4 Position Switching. 
and short 


Gram., med., long 


Provision for Extension A.c. 
Mains. 110/250 volts 

Chassis Ilin. x Jin. x 2}in. Scale Bin. Square. 
Or Chassis 134in. x 64in. x 2hin. Dial 10i1. x 
Shin. PRICE £10/5/-. 

BRAND NEW AND GUARANTEED, CARR., 
PACKING AND INS. 10/-. 


Speaker. 


BOWTHORPE CONTINUITY METER 
Dual scale 0-500 ohms and 100-200,000 ohms moving 
coil operated from 4)-volt interna! b ittery Bize 
6in, xs Sin, x 4 in 
Original price, 28 19 O 
Our price, brand new, €8 5 O 


MORSE PRACTICE KIT 
Jomplete with buzzer, morse tapper and battery 
© omer on baseboard. @/-, post paid. 


OLDER 


Ss 
lib. Reels Du-Bols 60/40, 7/6. 


Bt 


T.C.C. ‘1 mfd., 
bak 


5/7,000 v. wk 
elite case. 7, 


, type OP58QO, 
each 


|| 


500 KC/S CRYSTALS 
Standard 2-pin. Ex new unite, guaranteed. 15/- each 


] 


622A INDICATOR UNIT 
Complete with VCR97 or 5I7C, 12—EFSO 
4—SP6i, 3—EASO, 2—EB34. 
Built on double-deck chassis. 
Absolute new condition. 
99/6. Carr. 7/6. 


Or less Tube, 69/6. Carr. 7/6. 


INDICATOR UNIT TYPE {862A 


Unitconteins VCR617 Cathode Ray Sin. tube, complete 
with Mu-metal screen, 3 EFS0, 4 SP6] and 1 5U4G 
vaives, 9 wire-wound volume controls and quantity 
of resistors and condensers. Suitable either for basis 
of television (full picture guaranteed) or Oscilloscope. 
Offered BRAND NEW (less relay) in original packing 
cases at 67/6. Pius 7/6 carr 


EFSO (VRPIA) 
The selected EF50, Red Syivenian, original boxes 
19/- each, 9O/- for ten. 


RECORD CHANGERS 
COLLARO RO3/631. Latest mode! 3-s Brand 
new maker's carton, cream Snish. Horio care 
free 
Latest mode! 3-speed, by very famous manufacturer, 
playe mixed records. £10/10/-, carr. free. 


ROTARY POWER UNIT TYPE 104 


Input 12 v. Output 230 volts 65 mA. and 6.3 volte 
Fully filtered and smoothed and noise 

. Ideal for car radio, ete. BRAND NEW 

ONL Y 15/- (postage, etc. , 2/6). ALSO 24 v. type 15/- 


BIB WIRE STRIPPER AND CUTTER 
Strips insulation without “‘nicking*’ wire, 
Cuts wire witbout leaving rough edges. 


Splite extruded flex 
A product of “ Multicore’’ 3/6 each, p.p. 94. 


PYE 45 MC/S. STRIP, 
TYPE 3583 UNITS 


Size 15in. x8 <2in. Complete with 45 Me/s. Pye 
Strip, 12 vaives, 10 EFS0, EB34 and EA5O, volume 
controls and hoste of Resistors and Condensers 
Sound and vision can be incorporated on this chassis 
with minimum space. New condition. Modification 
lata supplic Price £5. Carriage paid 


G.E.C. RECORDING TAPE 
600ft. Reels 10/. 
1,200ft. Reels.. 17/6 
BUY NOW—UNREPEATABLE BARGAIN 


R.F. OSCILLATOR UNIT 


6—I8 kV., ne rectifier winding. 


AMERICAN 12 v. DYNAMOTOR 
Output 250 volte. 60 mA. Weight 5 Ib. Suitable for 
Car Radio or Electric Razors, 22/6. 


VOLTMETERS 
Projection 
Plush 
Square 
2 Flush 
Projection Sin, Dial 
Square 


Projection 
Square 
Flush 
Projection 
Flush Mtg 
Square 
“MILLIAMMETERS 
Round 
Square 
Flush 
Desk Type 
Square 
Flush 
Round 
Flush 
Square 
Square 
Flush 
Round 
Flush 
Rect 
M ‘ - ~ Uleetan Iron 
ouple 
are Brand iow and in original cartons 


Ee 


KEKE KEK EREE 


= 


imA 
= Moving Coil 
=- Thermo 
| Meters 


R.F. UNITS 
T 24 
20-30 Mc/s. 
Switched Tuning. 
With 3-SP6! 
15/= cach 
BRAND NEW. 
Type 25 
40-50 Mc/s. 
Switched Tuning. 
With 3-SP6l. 


19/6 cach 


BRAND NEW. | 


R.F. UNITS 


so.tf* Me. 


Variable Tuning. 
2—VR136, 1—VR137 


45 /- cacn 


BRAND NEW, 


NEW, BuT 
SLIGHTLY 
ona 


MPLIFIER FOR LONDON 
MINGHAM. Complete cay! ate. 
plug inte your set, 27/6. P.P. 


AND 
Ready to 


No. 38 “ WALKIE TALKIE” TRANS- 
RECEIVER, complete with Throat Mike, phones 
Junction Box aod Aerial Rodsin canvas bag. Freq. 
range 7.4 to 9 Mc/s. Range approx. 5 miles. All 
nite are as new and tested before despatch, £4/10/-. 


“ 426" CONTROL UNIT 
Containing 4-EF50, 2-SP61, 2-EASO, 1-EB34, 
2-single-gang .0005 tuning condensers. W/W. 
volume/controls, switches, condensers and 
resistors. Size !2in. x Yin. x Sin. New 
condition, 35/-, carr. 3/-. 


CRYSTAL MICROPHONE INSERTS 


8'6 


POST PRES POST FREE 


Ideal for tape recording and amplifiers 
matching transformer required. 


No 


CATHODE RAY TUBES 


VCR130A. 2jin. C/R. Tube. Brand new 
in original cartons (carr, free 
Guaranteed full T/ 
carr 2/-) 
VCR617C. Guaranteed full T/V picture. . 
ee A enone tor VOR97 o 
*. pm ences for VCRO7 or 


PHOTO CELLS CMG25. Brand new, 25/-. 


WANTED 
T23A/B, 613, 931A and Crystals. Top prices. 


Any 
quanctity 


PLEASE ADD POSTAGE. ARTICLES UP TO I0/-, I/-. 


£1, 1/6. £2, 2/-. 


122 Wirevess Worip JuLy, 1954 


HAVE YOU A TYPE i868, 21 OR 22 TRANS./RECEIVER? i ‘ ” 

2 buy these brand-new and boxed ARPI2 Valves at 4 for £1, or Reconditioned and in perfect order, &S/18)-" Universal A.C./D.C. 
[6 each—while they last. is ps ce oe iy 

TYPE 6C OSCILLOSCOPE UNIT with VCR I36/ECR35 34 a 2 ee ee Ome. ope 
inch tube. Valves—-2-EF50, 2-E834. Conversion circuit to standard ADVANCE SIGNAL GENERATORS. Type E.!. £21. 

"scope supplied. Price 58/6. 

LABORATORY TEST EQUIPMENT. For aligning and checking SSL MMMERES MULCUIUUEEE WO, Ree eo coite. €23/10ln 

Trans./Receivers covering 150 to 234 Mc/s. comprisin D.S.T. 100 RECEIVERS, as new. Coverage is 7 bands from 30 Mc/s 

Type BC906. Frequency Dip Grid Meter. 145-235 Mc/s to 50 Kels., £26/10/- each 

Type 1-196-3. Signal Generator. 150-234 Mc/s HAMMERLUND H.@.120. Mint condition, rack mtg., £42. 

Type BCI066-R. Radio Receiver. (50-234 Mc/s. Price £12 the HALLICRAFTERS $X28. $27. S41. $38, etc Perfect cond 

set. Carriage extra. Just right for aligning and checking the new ARSSLF, ARSSD, CRI00 from stock. RIISS RECEIVERS, new 

T.V. and F, bands. Also checks Aerial Resonance. CANADIAN R&./03 RECEIVERS, as new, modified for A.C. work- 
VALVES. Lists supplied ing, £18/10/-, , 

CYLDON 5 CHANNEL PRE-TUNER. Gives 26 D.B. gain LELAND R.F. WOBBULATOR, perfect order, £12/12/-. 


Fit one of these to your T.V. for better pictures. 1.F. Output 9.5-14 / 2 h 
Mc/s, 15.5-22 Mc/s. With valves. EFB0, ECCBI, 52/6. Less valves, 15/-. ee eT See on Seing machines, Se ace 


A.C./D.C. 12 v.-15 v. MOTORS, long spindie for models, 15/- each 
NEW 0-100 MICRO-AMP. METERS. 44 inch. Round flush NEW M/C MICROPHONES, hand type, with 12 yds. heavy 
mounting. Made by Ernest Turners. €3/12/6. duty screened cable, £3/15/- each 
MAINS TRANSFORMERS. Input 200/240 v. Output 350-0-350 B.C.221 FREQUENCY METER, from stcck. Many items of 
of 250-0-250 volt 80 mA., and 4 and 6.3 v. 4a. and 4 and Sv. 2a American equipment available 
Price 21/6. input 200/240 v. Output tapped 3, 4, 5, 6, 8, 9, 10, 12, TEST EQUIPMENT. We held a comprehensive stock. Multi- 
15, 18, 20, 24, 30 volts, 2 amp., 21/6. Output 17-11-5 volts 5 amp., range meters at |,000 and 20,000 o.p.v., valve testers, signal genes 
22/6. Output 17-11-5 volts 1) amp., 16/6, 6.3 v. 2fa., 8/6. All with UNISELECTORS. 4-bank, double wiper, 24/- each. 
one year's guarantee 10,000 POTENTIOMETERS, | b I ‘ losed 
O.P.D.T. RELAYS. Operate at 200/300 volts D.C., 8/6. We can Bié each. 100k, Sw, 9/6 — ee See ee eee 
wey any type of voltage and contacts at varying prices. MAIFRSS TRANSFORMER. 350-0-350 v. Ellison at 120 mA., 
—— SELENIUM RECTIFIERS. F.W. 12/6 volt 3 amps., 14/6; 6.3 v.5a., C.T. 5 ¥. 3a., 37/6. Full range of all types of Ellison products 
amp., ° ° ; * ; . in stock 
2amp., 30/-; H. ; : . COSSOR DOUBLE BEAM OSCILLOSCOPE, fi £33. 
perfect b 
GERMANIUM CRYSTAL DIODES, 3/9. EDDYSTONE 640 RECEIVER. Perfect, at £22/10-. 
M/C MICROPHONES with matched Trans., 15/6. 6 VOLT (3 at 2 v.) BOXED ACCUMULATORS, 18/-. 
PLS FILTER UNITS, 8/6. Same as FLS but less switch .| uF350 vy. METAL CASED TUBULARS, US.A., at 4/6 doz 
— TRANSMITTER SECTION. New and complete but (minimum 2 dor.) . : 
ess vaives. 4.6-6.8 Mc/s. Easily converted, 15)-. With valves, £2. H.R.©. COILS. 46-96 Mc/s., etc., at £2/5/- per coil. 
L.R. ARMY HEADPHONES, 9/6 LARGE STOCKS OF MOTORS. A.C./D.C. and Ac., 1/16, 
TIME DELAY RELAYS. We specialise in units giving varying } 1/12, +, + hip 
time constants. Please send us your requirements or problems. y 
FISHING ROD AERIALS. Set 3—!2fc., 7/6. we. post enquiries welcomed. S.A.E. for reply, please. Orders, 
RUBBER MOUNTING BASES, 3/6. Cc O. or Pro-forma invoice, no C.0.D. Prices quoted do not 
PO. VEEDER COUNTERS 0-9999, 24/50 volts D.C., 15/6. include carriage and packing 
19in. x 10hin. x 10in,. RACK MOUNTING STEEL CASES, with 
gin. ali. panels and two handles, 16/6. All types of equipment purchased. Top prices paid. 


All Carriage paid in the U.K. from Dept. W.W., 


The RADIO & ELECTRICAL MART SERVICE RADIO SPARES 
2538 PORTOBELLO ROAD, LONDON, W.iII. | 4, LISLE STREET, LONDON, W.C.2 
Phone : PARK 6026 | Telephone: GERrard 1734 


CABLES AND FLEXES ELECTRADIX=——= | [2 Loupsrnanans. “Wisc Gin. 15/-, post 1, 


Elac Spin. square, 12/6, post 94. Goodmans 6jin., 15 
CHEAPER IN ODD LENGTH COILS poweER FACTOR METERS. Record Cirscale, [post li-. Plessey ! 


; , Plessey 3in., 10/6, post 9d 
No coil under 20 yds. All Prices per 100 yd. lot 6in. portable in polished wood case, 230 volts MOTOR GENERATORS. Ref. 10k/1859. Inpat 


L v. output 200 v. and 24 v., any of these values can be 


Everything tested and guaranteed 50 cycles S.Ph., £40. 415 volts 3 phase, un reversed, 60 mA 


(100 yd. Coils can be supplied-add ! 6inétoprices) | balanced load, £42. Delivery ex stock sed as trickle from D.C. source = 


, 10/-, post 
Do. 7/020 Do. at 
TWIN FLAT 1044 3020 WE WE 704 We | AMMETERS, VOLTMETERS, etc. 2tin., me Sonn sustdien, mntched tonnsdoamen, tapped ‘ 
RUBBER 49/- 59- 101/- 156/- 198/- flush or projecting panel, new, bakelite case | [6, or 4 volts, all mounted on wood block ready for use 
57/- 99/- 155/- 196/- | Moving iron, spring controlled for a.c./d.c extra diagram enclosed, price 30/-, post 2 The above 
Single V.L.R. 21 34/- 66/- zero adjuster, all readings up to 30 amps. and al! ure also suitable for electric trains 
Single Plastic ~ 82) 38 - Un readings up to 30 volts, 17/6 each. Moving Coil | | 4:54. THROAT MIKES, 1/6 each, post 3d.; 15/- dozer 
re posti 

CIRCULAR Twin 14/36 23/36 40/36 23/36 40/26 os Peay Rectifier Meters quoted for to speci- | " 2tt. flex, brass prods, 2/6, post 4d 
RUBBER S4- GL- F- " ; , 24 rat 9 

St. Sh: 4a. @8: "B83: | PREQUENCY METERS. Gin. Switchboard PROJECTION WITS. Contains 40 mm. Achromati 
Padd. Braided 35/- 42) 53/- 658/- GB- | type. tronciad 230 volts 40 to 60 cycles, brand Pr pe, 2 Ane 5.5 mirror, dark lens with hair line, perfect 
FLEX, Piastic twin twisted or flat, 18/9, Marvon flex, 24/- | new and guaranteed, £15 each RELAYS. > 0. Tne tee oars coe > 4/6 eact 
(in 16/20 yd. colle 20/-) in 100 yd. colts 27/6 | , nak @ 7 . < t 
Te yd. Coils Transparent Plastic, l.T. or flat, 15/-; Barth 4 fallen type 723 A/B, as new and guaran- r,t te! a all 

ire 7/029 tinned, 7/@; per 100 foot lot. Leas than 100 .. Cc. NORTHALL 

yd. lot of anything supplied just add 5 Bend for lists H ; ° ° 
very type ever made is available, Add pert easviage to Leslie Dixon & Co. 16 HOLLY ROAD, QUINTON, SIREINGRAN, 32. 
emall orders pleas . pone 
British Distributing (W.W.), 901 Green Lanes, London. N.8. | Dept. A, 214 Queenstown Road, Londen, 8.W.8 | |showrooms: 368 eres ae CSET. 

MOU. 0055/6 | SS Telephone: MACauiay 21/97 = ee ee 


RELAYS, P.O. TYPE 3000] | ;—I.V. REPLACEMENTS— 


KEYSWITCHES, ALL TYPES | | [®-.: £#-7. Generator 69 kv. 
* This ie a made-up unit working on the Blocking Oseciliator/Overwound Amplifyin 
Send us details of your requirements, we shall be pleased to quote. stage principle. It is of moderate power consumption (6.3 at .8 amp. L.T., and 
approx. 60 mA H.T. d contains three of the latest B.V.A. glass valves. Output 
restsAss RESULATORS. PYREX AERIAL INSULA- obtainable ranges from 6 to 9 k.V. with normal H.T. railinput, but somewhat higher 
Input 230 volts A.C. 21 amps TORS. Glass dome type with outputs can be ob 1 with higher H.T. supply. Dimensions of anit 6}in. x 4}in 
output “or to 228 volts in 16 threaded rod and terminals each Price 57/6, plus 3/6 carr., pkg. & ina 
steps. ith current limiting end, 2fin. diam, with fixing as ” 
Reactor. £10, flange. ideal for all aerials and in " SUPERIOR 15 ; 
VARIAC TRANSFORMERS. particular cabin walls or panels, b+ - to-the 7a : i C.R.T, Tele vines w 4 h oan be built for approx oe ine ding 
Type 80 CO. Input 200/240 v etc., 2/+ each, Glass ribbed type, COSSOR "' 85K . A atest features, like Flyback E.H.T., Diode Damped 


Interlace Superhe reult sound and vision, et« Data Envelope, giving easy 
Output 220 v. 7.5 amps. £6/10/- 7in. long., 3/6 each, Post 6d. to follow circuits and Notes, 5/-, post free 
each. 


For other items available see Have you received s copy of our Genera! Trade Catalogue. 
rons T 4 B % ! ve yi the advertisoemene of cur Also our Bulletin, issued each month. 
ad or oO 0 : 
wire wound vitreous available *s#0ciated company WILCO 4! 


output, suitable car radios, can also be 


ex-stock, Best makes, low prices ELECTRONICS. TRADE ONLY SUPPLIED 


L. WILKINSON, 19, Lansdowne Road, Croydon V.E.S. WHOLESALE SERVICES LTD. 


Telephone: CRO 0839 | 11 GUNNERSBURY LANE, ACTON W.3. Telephone: ACOrn 5027 


WireLess WORLD 123 


MANUFACTURERS’ — TY. |-WATT MIDGET AC/DC AMPLI-|CYLDON sy, Serre? 
COMPONEN FIERS TELETUNER 
Wide Angle Scanning Coils _ imp |PUSH PULL, VE os HIGH GAIN 
line and frame pair 19/6 . at pony bmg ons 
Seannlog Colle. 89 min. Low imp. | Sea pai 1 UCitW Gee of the B.BLC. tele 
ling and frame 126 ‘ ; - ‘ 
Frame output transformer. Standard 10/6/28 1 UAF42 4 | ae Gee, SS 4 
| Focus Coil. 35 mm. electro magnetic 12/6 = Loy = 100/114 ay cBW RF a " ie 
Line or Frame B.O. transformer DC. Very | i BCOSI Prat? 
| Auto 46 converted te | xe R a re = u 
Wide Angle Frame B.O. trans G6) Volts. Supplied with circ ——— —_ ~. 
iPM. F * liagram and full details as frequency changer 
\ ‘ocus Magnets. With vernier, 4 Use t t tching tne ntal 
35 mm. it x : pry a ses 2 — jagger — leo =" "x39 Stine “Seindle 
e a 2 anc deal for ships | iaductances ize “ . a. ue 
FE a secand players, tape recorders, home re« rd afin long jin. diameter. LF. Output 9.5-14 
: > aby « s, ete., ot vie « hannela better 
Wide Angle P.M. Focus Unit. For players, baby alarm etc., ot Supplied © figure oo all ¢ 
jall 38 mm. tubes. With vernier and pangease — — woke — wed, wha u A “ gg pw 
picture shift, Ferroxdure _|4 valves. 60 M/A smoothed output for) 4 on all channels o' gaia 3 . 
} radio tuner, etc LASKY'S PRICE, less valves, 12 6. Postage 
PLESSEY LASKY'S PRICE 69/6. Carriage 3/6 extra,|26 extra 
12 VOLT-4 WATT MOBILE AMPLI- | Scan coils per pair 12 INCH CATHODE RAY TUBES | Comatose with valves. 97/6. Postage 2/6 
FIERS. BRAND NEW AND UNUSED. | P.M Pocus ma net : 4 $4] aoe new, tetrode type t.v. tubes. 6.3v./ THE TELE KING 
I (Original Cart ns KT.61 output. Com — ter, 7-0Kv. BHT lon trap. 35mm.) ot . 
plete with power unit and synchronous|GAR RADIO SPECIAL—PARTLY| ch Brilliant biack and white picture,|5 Channel S*bet T.V. RECEIVER. Ful! 
vibrator (Wearite type QFA/12), and all| ASSEMBLED CAR RADIOS Special Offer. LASKY’S PRICE £12/19/6|Comstructional data, and all wiring diagrams 
valves. Fitted with rubber covered heavy Small int Periect. Carriage and insurance 15/- extra. |f°F nowt. COMPONnE 6-. +s STOCK. 
juty battery iead mall size case, |- ENTS 
mene. im 12x4x6in, Will SUPERHET COIL PACKS 


By famous manufacturer, in handsome fit most re.| Fe . 1LM.8., 19/11. N 
net cabinet ckle " a ph. . 
metal cabinet, grey crackle fnlah. Bae Sees aimas FAMOUS MANUFACTURERS TAPE 
10ir 6)in Sir Jutput impedance 
‘ olts, « | RECORDER 
W ith the ition of a suitable page “depending | LF. TRANSFORMERS AMPLIFIERS 
aker, this is ready for operation - Riateten Type 465 Kejs . ; 
tality componente throughout.| ED  «'s supplied with Prion 96 pair sage Complete 
netructed for rough handling.| 4 wi | T 465 Ke/e x 2 valves 
ev - . |holders, medium wave aerial and oscillator ie ae Se me ’ ‘i : 
Complete with carbon hand-mictuphone with | Saat eabaial thansteomane, Vobiaas control f ICE 8/6 pair 598 volte 4.&. malas 
LASKY’S PRICE sundry resistance and condensers, dial anc Wearlte Type 560 ax meme vs Bom 
COMPLETE * £7. 19. 6 knobs. Case finished in brown crackle "| pe dws [eget 
| Dial calibeated 150-560 metres, 6 valves to Wearite Type 500 450-470 ‘ 8/6| Twin inputs. Volume control, and record 


OR LESS c ce 0 ° awite 
MICROPHONE .* £6 . 19 . G)euit. One cach, either GT or metal: 6847, = ea aes he gga ab ‘eb “ 
az, Ove, aie acs w ‘ R.F. O86. Lp Kits Ll x 2h x 9in Valve line-t9 
PRI -, Carriage 5/- extra. | Consistin of K oscillato J BF 7 eiret \ ‘ 
R.1155 RECEIVERS | Or less vaives, 69/6. Carriage 5/- extra, ios with, EYS1 “ ater winding KY5I mvt i a a ond all po — 
BRAND NEW—AERIAL TESTED | Other chassis in various conditions of corm |r» rtifier, 6V6 valve and base. All neCessary LASKY'S P PRICE £715/- 
BEFORE DES- pletion are available for personal callers only. | condensers and resistances Or with Head Lift Transformer 
CIRC for 5 valve car radio, using above | Full circuit and data supplied Carriage 5 onian 
chassis. PRICE 1/6. |6-0 Kv. LASKY’S PRICE 47/6 
| GAR RADIO AERIALS pe BD RD SPECIAL OFFER. BY FAMOUS 
Chrome 2 section telescopic. Extends to! E.H.T. O80. COILS MANUFACTURER FRUSTRATED 


75 inches. 2 bolt side fixing. Complete with 19 Ky. PRICE j 
if ine mae of co-axial cable. Suitable for} 18 Kv. PRICE a EXPORT ORDER 


LASKY'S PRICE 15/-. Postage 3/6 am AND M. WAVE T.R.F. cons: ovens Do. RADIO 


"LASKY" ‘Ss With circuit. 4/6 pair 
o J ee vibra 
roo £11. 19.6 E LUXE T.V. CABINETS Ani M. DUAL WAVE 6’HT COILS ae yp rae Yom 


|Our new 1954 Mark 
MODELS £7 . 19 . 6 | model. For Im, be} Aeria] and Oscillator 5/11 pair tifler Valve line 
6 per unit extra, including| tubes Finished ae CRYSTAL DIODES up BCHS5, EFI 
2 on packing case beautiful I geen hey Gines type, wire ends. 1/6. um -- . - ! 
veneer, w an a 4 Speaker 
FULLY AaeaMOLED POWER PAS | medium or dark polish. MAGNETIC RECORDING TAPE. nvt0d. In attractive polished walnut veneet 
D OUTPUT STAGE Supplied complete with SPECIAL OFFER cabinet. Bize 19x 8x 15in. Full vision dial, 
R1155 Receiver. For use on 200-250| mask, glass, back, spea- Plastic Tape by famous British manufacturer | DS*¢Ty economy ewitch, p-u. suckets, tone 
ts. A.C. mains ker-bafle and _ fret, On Cyidon metal spools. 600ft. 6/1 jeontrol, Superhet. Wavebands: 200-100 


LASKY'S PRICE 79/6. Carriage extra.| Castors and ert. neck Postage 1/6 per reel extra ranma 50-120 metres; 20-50 metres; 10-20 


he above power pack ited with Oin.| protector, Laside dlinew TELESCOPIC PORTABLE AERIAL|BKAND xEw AnD UNUSKD, com. 

LASKY ‘oa Si extra Overall botght Sata. ond ' | Lightweight, 6... 7 strong alloy LASKY'S PRICE £9196. 

PORTABLE RECORD PLAYERS LASKY'S PRICE @8/10/-. Carriage 16 ent Complete ith all guy lines, eed oe we 
sowie wped sao |t20 0) ve ramped sity eeetunl eS OE 926. “Carringe 3/8. STANDARD S-VALVE SUPERHET 


praite canpliher, with tastal|for 16im. or 1Tin. ot, at no extra charge-| a VOLTAGE CONDENSERS rap ey 
r use On 200-250 v. A.C. maine 001 mfd., Fr 7/6 ‘or use on 110-250 
ses EF.36 and EL.32 giving 3 one a ty A AUTO N 0005 mfd., 6b Ky. 73 volte A.C. maine. 
ity ne and volume controls, 5in Model ‘521. ew 0005 mfd., 10 Kv Uses the latest type 
In fexine-covered cabinet. sie @nd unused in maker's carton. 04 mtd., 12.6 Ky valves 
7 x Sin With carrying handle . A mtd , 3.5 Ky 5/1 ROH 42, 
igh store soiled, these players are ne Cream or fawn finish i] , EBC41, E740 


’ 2 ; wi 
and every one is fully tested before despatch. |)" e _ P.M. LOUDSPEAKERS LLAL, In very 
LIMITED QUANTITY ; Aa AS tthe { | 8 ohm speech coil attractive two 
LASKY’S PRICE « ’ ; ¥ tin., 14/6 Ain., 16/1) | tone walnut veneer cabinet, with fully 
Carriage 10/6 extra £10. 19.6 | crystal pick-up * , . , 1b tom, 10/6 |iliuminated dial. 1.F. 465 Ke/s. P’-U.sockets 
The cabinet available separately, soiled 12/6 bow ted. Waveband coverage: 200-550 metres; 
PRICE 25/-. Carriage 5/- extra ieens" 5 £9.19.6 es -- 2 metres; 10-82 metres. Cabinet size 
HEARING AIDS iasky's LINE TRANSFORMER liep x7)* 
pctehaten tl t-couteined BRIMISTORS | RF.EHT for line flyback. 6-8Kv. with EY51|8U PPLIED iN PRRFRCT WORKING 
In metal case, 24 x 4) x lin. Self-contained) ©Z.3 Q4. each. CZ.1 1/6 each. heater winding. Suitable for home con-| ik, COMPLETE WITH V 
with batteries and 8 sub-miniature valves. | — struction T.V., 19/6 each 
Volume contro! and on/off switch, internal WX6 WESTINGHOUSE _—— 4 = ’ 4 
SOILED, #7 19/6. Carriage 10/6 extra 
rystal microphone. Perfect working order. | MINIATURE RECTIFIERS ARMOUR PLATE GLASS 
Soiled | Wire ends, 1/6 each 161 " 
. ¢ | nm. Actual size 174 * 155 = gin 
LASKY'S PRICE 40/6. Postage 2/6. aT. SENTERC L RECTIFIERS |15in. Actualsize 1649/0. x isin. x Jin 
MINIATURE SINGLE HEADPHONE gi. | 120. Aetualeize 13in. x 1Opin. x gin 12 and 14 
On spring steel headband. Diam. fin.| py , | ¥in. Actualsize Sin. x Sin. x jin linch C.R, tubes 
Resistance 200 ohms. With 30in. twin cord 7 5 ) Beautifull fin- 
| RM. ‘ K2/50, 4.0 kV. y 
PRICE 17/6 RM. : K3/100, Ag 1u8 C.R.T. MASKS. Brand New ished in polished 
TANNOY PRESSURE UNITS | RM K3/160, 12.8 LATEST ASPECT RATIO eS 
bms an. PRICE 59/6. kV 21/6 : ve with maak, glass 
xtra METAL RECTIFIERS . ; 15/- |speaker-tret. In- 
REELS OF RESIN CORED) 6 or 12 volt F.W. Bridge 2in, Flat Face 15/- |ternal  dimen- 
SOLDER.  LASKY’S PRICE 7/6.)o amps. . 6 amps. ... > =o Ht Hae i6in. deep, 14in. high 
AERIAL ROD SECTIONS |5 amps a | Mempe. .. . Cream rubber LASKY’S ‘39 11 Carriage 
heavily copper plated. 12in. long,|**™P* . with fitted safety glass PRICE 7/6 extra 
~ ameter. Any number may be fitted| Ite 12 volts 16in. Plastic, white Also available in unpolished veneer 
—-— ee léin. Double D vy 19 11 Carriage 
PRICE 26 per doz POST FREE 1 amp. - 17in. Rectangular 7/6 extra 


LASKY'S RADIO Lasky's (Marrow Road) Lid., 


370 HARROW ROAD, PADDINGTON, LONDON, W.9 


Opposite Paddington Hospital) 

MAIL ORDER AND DESPATCH DEPARTMENTS, 485/487 HARROW ROAD, PADDINGTON, LONDON, W.10 

Telephones: CUNningham 1979 and 7214 ALL DEPTS. Hours: Mon. to Sat. 9.30 a.m. to 6 p.m, Thurs. half day 1 p.m 

TERMS: Pro forma, Cash With Order or ©.0.D. on post items only. Postage and packing on orders value £1—1/- extra; 
£5 —~2/- extra: £10—8/6 extra. Over £10 carriage free, unless specifically stated otherwise. 


Carr per unit extra 


Carriage and 


sey single speed auto lextra 


WireLess WorLD Juty, 1954 


OUTSTANDING OFFERS 
ad VACA ET-4336, Hallicreteers, BC-610, GO-9, all with accessories. ELECTRONIC ENGINEERS 


@ RECEIVERS 
of ai - . 
@ TRANSHITTER-AECEIVERS who are qualified and experienced are 
9 aN es N78 28, 58, 68. ScRs22, SCRIO, 4 
RADAR EQUIPMENT 
APS-3, APS-6, BM-1, BN-I, VF, AN/PA, Mk. 26 and AN/APN invited to apply to: 
eT Series of Radio and Radar Equipments. 
EST EQUIPMENT ’ 
TS-l0A/APN, TS-36/AP, TS-SI/APG-4, TS-S6A/AP, TS-127/U, MARCONI'S WIRELESS TELEGRAPH CO. LTD 
€-46, Type 205A, Type LR-1, BC-221, AN/UPM, SE-2, 79-8. 
wiiti7, . ; . aed 
@ MOTORS for positions connected with expanding activities 


Accelerating, Aircraft, Generators, Dynamotors, Inverters, 


° ania Converters, wide range of U.S. production. in the following fields: 
(Radio and Radar U.S.A.) Full range of spares for most 
U.S.A. Aircraft, Naval and Ground Radio and Radar Units 


(SCR-187, 188, 193/269, 274-N, 287, 399, 508-10, 17, 536, 566, Micro-Wave 
593, 608-10 (very large quantities), 694, 695, MRN-3, 


TRA-I-ABK, BM, BN, SM, SO, SQ, SK, APS-2, 3, 4, 6, 15, wide band telecommunication systems 
etc.), Klystrons 2K33 
@ AIRCRAFT INSTRUMENTS & ACCESSORIES 
British and U.S. Catalogue supplied only to Governments, . 
Airlines and Accredited Government Contractors. Airborne 
SPECIAL EQUIPMENT (NOT ADVERTISED ABOVE) AVAILABLE : ° . 
FOR N.A.7.0. GOVERNMENTS AND THEIR ACCREDITED communication and navigational aid equipment 
CONTRACTORS. 


All enquiries te be addressed exclusively to 


Centimetric R 
BRITISH SAROZAL LTD. entimetric Radar 


(Head Office) lransmitters, receivers and associated equipment 


1-3 MARYLEBONE PASSAGE, MARGARET ST., LONDON, W.1 
Telephone. LANgham 9351 (3 lines} Cables: Sarozal, London Permanent and pensionable positions some of 
ALL EQUIPMENT AS ADVERTISED IS AVAILABLE FOR IMME- 


DIATE DELIVERY FROM STOCK AND IS FULLY CHECKED AND senior status. Write quoting Ref. S.A. 49 to 
TESTED—PRIOR TO DESPATCH—IN OUR OWN WORKS AND 


LABORATORY Dept.C.P.S., Marconi House, 336/7 Strand, W.C.2 


A.R.B. and A.I.D. approved 


THE 


BRITISH NATIONAL MAKE A GOOD DEAL 


RADIO SCHOOL We pay TOP CASH PRICE for— 
ESTD. 1940 U.S.A. TEST GEAR 


TS174, TS175, TS13, TS62, TS56, TS35, TS45, TS47, TS69, 
NOW IN a TT YEAR TS127, TS12, TS3, BC221 or LM series. TSX—4SE, 
TS148, TS120 and any other unit with TS prefix. 


RECEIVERS 
NO B.N.R.S. STUDENT AR88, S27, ont RS4/APR4 and tuning units. 
HAS EVER FAILED RES/APNS. | RI294 RI399. P38’ and any VHF. of 
to pass his examination(s) after completing Centimetric receivers, etc. 


our appropriate study course. TRANSMITTERS 

ET4336, ARTI3, ARCI and Collins TCS6, 12, 13, 
complete or parts required. 

FREE TRIAL LESSON, QUESTION 


KLYSTRONS 
and MODEL ANSWERS 723/AC, 707A, 707B, 2K33, 2K39, 2K40, 2K42, CV129. 


—Radio, Telecoms., Maths. £28 paid for BC221 Frequency Meters. 


WE WISH TO PURCHASE any good equipment 
for communications or Laboratory work, including the 
above or British High Grade test equipment. 


A.M.Brit.L.R.E. and CITY and GUILDS Radio and Please phone, write or call. Immediate attention given. 


Telecommunications Exams., etc., etc. UNIVERSAL ELECTRONICS 


PRINCIPAL. MIE.E. MBrit IRE 27 LISLE STREET, LEICESTER SQ., 
BRITISH NATIONAL RADIO SCHOO LONDON, W.C.2 


CANYNGE ROAD CLIFT< 


State subject and grade of any special interest. 


Phones: GERrard 8410 (day) MEAdway 3145 (night) 


BRISTO 


+ 


WIREL Ess WORLD 


Wireless World Classified Advertisements 


Rate 7/- for 2 lines or less and 3/6 for every addit | TEST EQUIPMENT--SURPLUS AND 
ne or part thereof, average lines 6 words. Box Numbers SECONDHAND 
2 


2 words plus 1/-. (Address replies; Box 0000 c/o “W OUR Universa! Avominor can read a.c 
World” Dorset House, Stamford St., London, 8.E.1.) amps. special mu-metal transformer for any 
discount details available on application. Press Day: 4 ranges (max. 10 amps) and ful) details, 3 
August 1954 issue, Tuesday, June 20th. No responsibility mods. to instrument necessary ’ 
accepted for errors g ti I Brown, 16, Rowan Rd., W l 


generator for sale, covers approx 


A o/s 50kce/s 1%, sine and sq. outputs 
WAR | Y NG attenuator, ete., complete with data sheets, in 
saranteed perfect wkg order; £9 only, bar- 
Readers ore warned that Government surplus gai sell; send s.a.e. for fullest details 
ymponents and valves which may be offered 73: | 3005 


for sale through our columns carry no manu- METERS WANTED 
fa urers guarantee Many of these items will Wwe urgently require meters of all types, 
ave been designed for special purposes making meter components, test equipment, et 
them unsuitable for civilian use, or may have Q quantity — or small; prompt cash or 
Jeteriorated as a result of the conditions under : by returr 
hich they have been stored. We cannot under- asians - tron o Ae. Hampstead Ra. 
take to deal with any complaints regarding any ws es . o* er . , 
such items purchased NEW DYNAM _™M ORS, ETC. 
LTERNATORS,. 230/1/50, 400VA, self-ener- 
gised 5,000rpm, ball bearing, £25/15 del., 
ss SESPvens AND AMPLIFIERS television model same price; volt- 
pe lipment designed and age 50/- extra 
ompensation units i y L.2hp petro: engine, air-cooled, 
pre-amaee Goctrons 4 stroke, starting rope, tools; 17/10 delivered 
KW xtended yy above alternators. 
Bernard J SPECIAL rotary converters. guaranteed inter- 
in, W.12. 70024 ference free, fitted radio and television filters, 
: ee TRONIO DE- d.c. input 12y 200va, out, eg ey 
ickfo £ itton . 250v d to 230v. out, 250va, 8/10 
0435) | The +h nverte 


” 


an } . the Midlands also converters for radiogram and genera! 
nanufac ers of high fidelity sound », inputs, outputs and prices as above; the 
n equipment for the world-famous | P also supplied without smoothing, £25 
amplifier trol associated accessories, ‘PAR a RIDGE . immediate despatch; trade supplie 
+ oe _ YY PE ng ears ay UL2 AT a purchaser's home 60 mis. 8. of Sutton 
ve! inits list iless contras e Coldfield a 24v 
penders and radio feede: send for details and | Output Transformer TELEVISION converter was tested on Ekco tele- 
brice: (0105 12in tube, stated consumption 155 watts 
current from battery only 9amps, picture 
LenS CURPLUS A ‘C’ Cc T f and sound were perfect and Lombletely ree of 
7/6; 55N 9/1¢ re r m interference or flutter. 
17/6; RLISSN, £9/10; o anstor er THE above are the latest products of British 
for . manufacture, and are guaranteed for one year, 
TR/9, 47/6 sca “ fullest details of plant, alternators or 400AV 
type), 20/- alt. or rotary converters, by return post; state 
radio and HIGH QUALITY A F. which required; terms c.wW.o. pro forma in 
enquiries. ° v od (post goods only) : 
Division) Blackbushe r. W. PEARCE, 66, Great Percy St., W.C.l 
e {295: 


Pg Angel) {oo15 
r, & £15 REPRODUCING EQUIPMENT TEAY chargers, 4 mode) 2-6-12v, - 
Rd Pomphiett, (ae C.C any mains voltage: also ] 
zoel ecial transformers, chokeg, test weet 
pack, 4 G.C. coils, wr t heaters, et The anner lect ric 
ttle wu j - T 7 Cc Hoddesdon, Herts (0112 
tle sed, practical ly a ae Sy Pp. output oa LL types of rotating electrical machinery up 
recently overhauled, | ieee aces E. h half eins with bee ~~ to 20kva available, including rotary con- 
Radio regardless of istortion. Each half primary is broug verters, rotary transformers, motors, petrol and 
James, Wireless College | out to terminals @ separate winding and diesel-engined generating plants, alternators 
(2902 | is tapped at 45% of the turns. Charac- | and d.c. generators. We are also in @ ponte 
n stock, also AR&8, | teristics of the UL2 rmit considerable | ' quote for power transformers; as actua 
Req airements please | negative feedback being taken from the second- es ‘oes ae aa wince a aelatng 
é ua y ft 
eta Abeer: A and fed to a point three or four stages back. | DI ESET, Electric generating plants, Skva, 230v 
37/6. 25 @ i" 6, The u unit is hermetically sealed vith push-button remote control, starting 
in original cartons equipment seedy for use; £225 
Rd.. Moseley, Bir- | The Referred Primary Loading requirements of | CHAS, F ARD Lordscrott Works Haverhill 
all modern valves are covered by the standard | Suffolk Tel 253 {0059 
; models. DYNAMOS, MOTORS, ETC,—SURPLUS AND 
Westlon Radio, 5 | A’ new E OF gg 250 ac. to 
mmersmith, London, 6 FREQUENCY CHARACTERISTIC 200 d.c., 250 watts, fully suppressed £50 
att amp, complete h | Flat within } db between 30 and 30,000 c/s. | O° ofler Box No. 5576 (29 
and turntable, two 12in é 3 NEW GRAMOPHONE AND SOUND 
and microphone on adjust- —TTy ry T I EQUIPMENT 
ect order; £25.—Box 5709. aaaenat ttt : ? +ERROGRAPH magnetic tape recorder 
(29) | am ww 8 J 76gn 


" WE ARITE tape decks and component parte 
a) DISC recording machines and blank disc 
LEAK amplifiers, 10w £17/17; preamp Bi0/ 10 
.~Y fev POWER RATING : 50 watts at 60 GOODSELL, 5w £15 15, preamp £10/10 
[2919 : 4 30 cls for less thar RESLO rilbon microphones and stands 
attery S.W.Rx, 2 valves y 5. f anaes a ae ger eae Enae EVERYTHING tor the. poctcemene! recording 
m amplifier stage, good | O°5% harmonic distortion. studio and quality dea 

extremely portable, per- F SOUND DISCS ‘super. TES), Ltd., 178, Bis- 

with phones; £3/5, 3/- FINISH: Bronze coloured stove pham Rd., Southport, Lancs. Tel 
{3004 enamel. ons on a. (2314 
UYING a new amplifier or rebuilding the 
"RECEIVERS, fort) eas a SyenLus ANB * SIZE & WEIGHT: oi . B present one? See Bernard J. Brown's ad- 
C HALLICR AF ommunication _ receiver BY «x WW KI igh \ | yerts under New Receivers and Amplifiers. elso 
r ’ Repairs and Service 72% 
> " oe ae 50% 2862 eh SNS Sa Hick fidelity, v.h {., FP M tuner units, a 
: sd new receiver, entirely self-contained, mains 
wouosresecono HAND _ * yponnnay deh HF pia driven, 8-valve miniaturized chassis, 2 watts 
NUSED Hartley 215 loudspeaker and bass screws supplied. output at quireme Pe 1 Brice weclaeee one! 
; “a omen and new type ; i) speaker; £25; 
j Mh j ~ ai: Sambs . demonstration aniiy: see also display advert 
- oa -* Price £8: 15:0 EX WORKS page 134.—Bel, Marlborough Yard, Archway 
TEST Gare ger AND 5078 f 


> N.19. Arc 0165 
i. ie Write for Technical Data Sheet No. 6 INE- VOX disc recording equipments, type 
1ete 1s 


: . . 73 tor high-quality recordings from exist 
n Old Rd BI: ackpool. [3029 microphone equipment; price from 28gns; 
gen é new, instructions 


, ’ also available as a complete channel! inclusive 

first £6/10 secures A R R [.) G ia mic amplifier and playback equipment, at 
Empress 8t., Accrington gn type C7, tor highest quality professional 
[2939 equirements—recorder mechanism at 48gns, or 

r oscilloscopes, outpul mplete channel at 110gns demonstrations 
tmeters, frequency meters TRANSFORMERS LTD arranged in London 


stock, your enquiries are »LEASE rite | c T.8 Ltd 


Ae, sit ‘bey. 4066 TOLWORTH SURREY ‘ a ‘. ( y ee atae on xa 


€ 0209 
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WIRELESS WORLD 


Dulci Radio/Radiogram Chassis 


A/C 100-120 & 200-250 VOLTS All chassis 
bitin. x Jin. x Blin. high. Latest type valves 
6BE6, 6BA6, 6AT6, 6BYW6, 6X4. Fiywheel tuning. 
Negative feedback over 

entire audio section 

Engrave knobs. 3 

Tone position . 

for Radio andiae 

Gram. 


FULLY 
GUARANTEED 
Model 83, Long, Med., 
Short (5 Valves) £12 . 
B3 Pius Push Pull Stage 
(6 Valves) 
B3 Double Feature P/Pull 
& RF Scage (7 Valves) 
Model Bé Six Wavebands 
Med, L, 4 Short(Bd-Spread) 
Bé6 Pius Push Pull Stage 
(6 Valves) 
Bé Double Feature P/Pull 
& RF Scage (7 Valves) 
ALL PRICES TAX PAID. Escutcheon for 9in. x 
Sin. dial, 4/9 extra. Matching speakers P.M. type 3 
ohms Bin or 10in available. Money back guar- 
antee. Free particulars from the Manufacturers 


THE DULCI CO. LTD. 


97 VILLIERS ROAD, LONDON, N.W.2 
Telephone: Willesden 7778 


15.0 
18.0, 
15.0) 
18.0) 


SURPLUS 


@ TRYLON LATTICE LADDER TOWERS. 
50fe, high triangular section. I2in. wide. 
Highest quality, with all hardware. New, in 
original cases. £40, 


@ DIRECTION FINDING EQUIPMENT 
for SCR-291, SCR-206, SCR-503, SCR-235, 
SCR-55!, SCR-555, SCR-556. 

TRIPLE DIVERSITY RECEIVERS. 
30 Mc/s Built-in loudspeaker 
supply Fully metered 
L.F. and B.F. Oscillators. Variable 
selectivity. Band pass and tone 
Full details and photo available 

100 WATT BROADCASTING TRANS- 
MITTERS. Made by Woden. Self-contained | 
in 4c. 6in. cabinet. Input 190/250 v. A.C | 
Output 250 watts Triode H.T. 2,200 v. Fully | 
valved. £22/10/- 


RACKS. 5ift. 6in. high (A), channel iron sides, 


and power 


ain and | 
acilities. 


drilled and tapped shock base de Luxe €3/10/-. | 


(B) as A only 3fc. Gin. high, 40/-, (C) 5ft. 6in 
high, angle iron sides, plain base. 35/-, 

@ LARGE VALVES. 4212 (250 watts), GU-50, 
VT-26C, DET-12, VU-29, 8308 

@ &.C.A. HIGH POWER LOUD SPEAKERS. 
25 watts. Finest quality waterproof construc- 
tion with output transformer. Can be heard 
a mile away. é14. 

@ TRANSMITTING COMPONENTS. 
Transformers, chokes, condensers, large 
variety up to 20,000 volts. 

@ INSULATORS. 

50 different types 


WANTED. Technical Manuals or Data of any 
American or British Service equipment. 
Many other items too numerous to mention. 


Send your requirements. 
All packing and shipping facilities. 


H. HARRIS 


ORGANFORD DORSET 
Telephone: Lychett Minster 212 


Large quantities of over 


Gases TKS co Tape R Recorder, 
| ll M.C 


12.0, 


1.5 to | 1 


Precision #.F., | 


Lists available. | 


| to plug in, 210/240v a.« 


| wound 
5O 


LL wrt 


{ AND oe ig epecaers | 


e2 

5), Lise ’ Film House 
(2834 
recorder model 2300, 
new condition; £65; buyer 

y > . , Aberystwyth 
HANCERY G33 LP gramophone attachr nent S 
quantit about 1,000. unused lying in 

Australia, for sale, what offers ? freight paid 

ox 57il. (2988 
RUVOX Tape Deck Mark III (latest model), 
carton; genuine 
1l, King’s College 
[2931 
month 


col- 


Dumville, 


one 
mik 
Chandler, 
Cheshire 
new, unused, 
ick- “Ups. diamond 
15 (wi tr wut 
Tew buts 


old 
bea. 


1954 
2 Brierley _microarmature 
points, one 78, one L.P.; 

transformer).—Ormerod, 21, 
disc recorder, 


lac 
.M,I, portable 
unit construction, 
quality ribbon microphone and 10-watt quality 
amplifier, also suitable public address; as new 
0.0.0. . Richards, 4, St, Phillips Ave 
ipso Park, Surrey 2% 
ee EQUIPMENT 
cR522" ET4332B T.U.s for BC375, " 
TR1430 TRI1143A offered.—E.W.8. C 
Church Rd., Mose.ey. Birmingham. 
NEW COMPONENTS 
RYSTAL microphone inserts 
» Guaranteed brand new; 
id, Ltd (Retail 


model 2500H, 3- 
leatherette cases 


(Cosmoc 
15/€ 
Dept.) 


ord 

post 
29 

[O03€ 

receiver dally 
Associated miniature 


r 
loudspeaker 
demonstration, also 
| components; 
to order, F.M . Ss 
| Marlborough Yard, Archway, 
ESCENT fittings aC 

ete offer, 4ft 40w white stoved 
complete with ballast starter and tube 
39/6 
compact fittings suitable for 
shop.—Maiden Transformer 

Surrey. Mal. 2655 


Rly. Station, New Malden, 
COMPONEN SURPLUS AND 
? ECONDHAND 
ENTLEY, . 58, Chalcot Rd., 
Primrose 9090, for speediest mail 


tfo 
TOR 


reduced 
batten 
ready 
these are neat 
home and work- 
Supplies, Malden 


N.W.1 
ord 


/6 

I /6, 1LN5 4/6 

ite 10/6, 2 23 6, ‘Dor’ 

303 J 12/6, Aa 10/6, 6aGS 5/6, 6AG7 
6CB B/-, 6GE5 9/-, 6F7 '6/ 

| 10/6, "tae os hs Te 

687 68C7 10 58 


68 
8/6. 788 7/6 
12AH7 12/6, 
28 . 


"A208 4/- 
A36B 10/6 


5- 7- 

. . ka0b 10/6, 
n) 12/6 
5B 10/6, 
RL 8 7 


M 2/- 
SG2 7/6, 8G215VM 7 
onas 10/6 UR2 10/6 
R53 VRS54 2/- 
VRe? 8/- 
VUll1 3/-, 
17/6 . 
of other types in stock 
FLECTROLYTICS. Ali ca 
500v 3/6. 8X8x8mfd 400v 5 16mfd ‘s00v 2/9 
32mfd 350v 2/-, 24 
microvack 1/-. 
9d, SO0ohm 3 
4 surp'us multi-ratio semi-midget 
transformers, E80p hm and 
pre-set pots. Volume _ controls 
. less switch jin ans nile l/-; ditto 100K 
switches 10K 


16x 8x 8mfd 


output 


, cas condensers { 
002. 6.005mfd, 4/- doz.; O.lmfd 350¥ Mica 
mould, 6/- doz. 

a! wirewound vitreous resistors 

7 50, 270. 500. 680 

2.7K 5.2K 

7K, 5 15K, 20K. 25K. 30K 
ion 39K, all 1/- each; 20watt, 100, 400, 500 
850, 1K. 10K, all 2/- each; Rectifiers Sele- 
nium. RM4 -, 2 ma 7/6 
WESTINGHOU IE. 250v 40ma, 4/-; 250” 80ma 
7/-; terms. cash with order or c.o.d.; postage 
extra 24hr postal service; s.v.e. for free lists 


40 
800 


10watt 
480 


two mikes, | 


[3024 


high | 


Enlarged again ! 


Our Supa-H 
Constructor. oo ‘The Home 


» te, 
arts lists for all 
RS. full “ 


21, Markhouse Roag, London, E.17 


Specialists in Sub 
.s Tel - 


cation Components 


STAND OFF 
INSULATOR 


For 1500 volt working 
Overall height 1.1". 
Over chassis 86". 
Dipped tinned spill 
» Thread and 
hexagon 6BA. 


These are reproduced (approx) actual size 


MINITRIMMER 


Standard maxi- 
mum capacities up 
to l3pF. Voltage 
500 DC. Base 3” 
square with fixing 
centres for 10 BA 
4” apart. 


Details from— 


OX 


Ua\f 


DEVELOPMENTS CO. LTD. 
ULVERSTON, NORTH LANCS 


Tel: ULVERSTON 3306 


Jury, 1954 


Wrretess WoRLD 
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US AND 
., Manor 
Tit 1266. Bet. 
“ supreme” bar- 


componente att 
SECONDHAN 
Sark. RADIO, 746b, Romf: 
k, London, £.12. ' Tel. 
“ Supreme’’ for 
stocks electrolytics 
METAL can l'4in, 32+32mfd 350v 425v Sur 
4/6 ea.; 52+8mid 275v lin dia, Drylitic con 
our price 2/9 350v, Drylitic cond, 1/9 
ea 


Smfd 450v, 


32mid 
TUB/card wire end 
t ¥, W/end s.eeved 
2omid 25v, 
V/contd. with 
25K ohms or 50K ohms; 

ea 5-watt rating. 
sets in brown bakelite case 3\4in x 
<1%in, using a crystal diode, as dector; 


bargain price 7/6 ea. 
ALL dia controls with L/spindle and 
witch ‘omeg or meg ohm, 
14watt resistors, 3d ea. or 
R.M.4 metal recs., 15/11 ea.; 


R.M.2, 4/3 ea 
grey finish, ready punched 
3in, 2/6 ea. 


14in X 6in x ° 
lgin, copper tuve type, 1/8 ea. 
all 3 


lamp, 2Zamp and Samp, 
price 6d a card. 
other bargain radio and TV 
x 
no C.0.D. Send 9d extra 
under £5; 2% s.a.e. all 
(0021 


1/ll ea; 16+ 
cond. 4/9 ea. 
sleeved, 1/3 ea 
wound 


bargain 


enquiries ist 
REE sensational 
ponents.—Jack 
Worcester 
ERMANIUM diodes 
ties cheaper B. b 
London 8 
SOUTHERN RADIO SUPPLY, iad. 
Newport Street, London. W.C 
isplayed advertisement, page 160." 
=LEC LRONIC Components 
interesting comprehensive bargain 
5, Oaaneld Kad., Bristol, 8 (2846 
current transformer, 250v A.C., input 
or 12v, output at 160amps; £4.—Box 
(3021 


prices; 


valves, vom- 
Porter, Ltd., 


College St., 
(2975 


1/- each; 


large quanti- 
C., 591, 


Green Lanes, 


ADIO CLEARANCE 
x Rd., London, 
LEC TR ILYTICS, eM 
ee Be price post paid 
20 + 250, fe ain, 
lug, + 


wit , 27, Tottenham 
Tel. Museum .--- 
voltage, size, yy 


(i: 16,3 
, 1% Pa ae: 


6 
lug 
5X2, 


16: all ali cans, 
1 voltages, WKG, surge 
Stock, guaranteed. 
Set of 3 components, comprisi 
line output i w 


th E.H.T 
7kV, using EY5) 
included), and fitted with widt 
ning coils, low impedance line and frame, focus 
coil (res. 10,000(), current approx. 20 mA) 
the set of 5 for 42/-, plus 2/- post, diagram ob 
line trans. supplied 
PERSONAL receivers, 3 valve T.R.F. using IT4s, 
eontained in handsome bakelite case with lift- 
7 5in with lid closed, plastic 
. AE in lid, these receivers 
the medium waveband and operate from 


where marked new 
TELEVISION 


celvers are not 

ready to pla C 

UNIVERSAL anvplifiers, B-valve’ 20watt A.C./ 
nd k and 


D.cC., black crackle chassis, # a 
chrome cover, overall size 15%inx px ts 
PE e 


surplus af 
paid £4/1 


First-class components 
driver, wardner choke 

or mike) Valves, 
Switched 


. u-Metal input 

2xXEFS7, 4XCL35, 

input for high or low imp., 
switches, V mains 


socket, 220-250v, 
Wired and tested, 
valves, brand new, 


peid 
moving coil, bakelite case, 2in 
mouriting, new, boxed; 6/- post 


trans., 250-0-2 80ma, 6.5v. 
6A, Pri. 0-210- 330. 250v on’ 
INS trans.. Pri. 200/250v 
5mA, 6.5v 4.2A 6.ov. 6.44, 2v 2A. 
3 these trans. have been taken 
some ma 


equip.; have 
panels broken, but Susventecd O.K.; 13/- oul 
aid; ideal for sco 
Tools 


with 


flush 


ADIO CLEAR ANCE, “itd., 27, Tottenham Cou: 
Rd., London, W.1. Tel. Museum 9188. 


8/P switch and | 


| (carriage 5/-). 


REAL HIGH FIDELITY 


at modest cost 


, @ Manufacturer-to-Consumer policy saves you } cost!! 


No. | “SYMPHONY ” AMPLIFIER is a 3- 
channel 5-watt Gram/ io Amplifier with 
astonishingly flexible tone control. You can 
treble, the bass, or—and here is the 

unique feature—the middle frequencies to suit 
your own ear characteristics and the record or 
radio programme being heard. Ic is thus possible 
to arrange the frequency-response of the amplifier 
to a curve equal and opposite to the resultant 
curve of the other items in the chain so that what 
finally registers in the brain is as per original 
This flexibility of control is far more important 
than mere inal linear resp of the amplifier, 
as the pick-up, speaker, etc., are not linear. 
Idependent Scratch-Cut is also fitted and special 
negative-feedback circuit employed. The Amplifier 
can accommodate a wide variety of records from 
old 78's to new L.P.'s. Input is for all types of pick- 
0.2 v. output or more and there is full pro- 
vision (and power) for Radio Tuner. It is available 
to match 2/3 or 15 ohms 5: ers. Price: 10 gns. 
Fitted in Portable Stee! Cabinet, 


35/- extra. 
No. 2“ SYMPHONY ” AMPLIFIER as No. | 
but with 10-watt Push-Pull criode output and 
triodes throughout. Woden mains and output 
transformers and choke. Full provision and power 
for Tuner. Output tapped 3, 7.5 and 15 ohms 
Competes with the most expensive amplifiers 
on the market yet costs only 15 gns. (carriage 
5/-). Fitted in portable Steel Cabinet 2 gns. 
extra. 

“SYMPHONY ” 
MOTE pp = 


ore) 


AMPLIFIERS with RE- 
Both the above model 
with all controls on a 
eeparace Control Panel with up to 4 feet flexible 
which simply plugs into the amplifier. 
Enables the Amplifier proper to be set in the 
bottom of a cabinet whilst the controls are 
mounted conveniently higher up. Extra cost 
2 gns. 
“STUDIO SYMPHONY” AMPLIFIERS, 
Models | and 2, new models specially designed 
to get the maximum out of the revolutionary new 
Collaro Studio pick-ups and heads type “P."" 
Specification as per our Standard Symphony 
models but with Sgase, low-noise, built-in 
Preamplifier st with separate switched 
correctors for Std. and L.P. Third position on 
switch provides input matching for Acos and 
similar output pick-ups. These remarkable 
new models thus provide all the facilities and 
matching of our Standard Symphony Amplifiers 
PLUS the specialised Collaro matchings. See 
March issue of ‘“‘ The Gramophone "’ for review 
of these instruments. Price: No. |, 12 gns.; 
No. 2, 17 gms. Carriage 5/-. 
CURRENT GARRARD PRODUCTS AVAILABLE 
FOR IMMEDIATE DELIVERY FROM STOCK 
AT PRESENT. 
3-SPEED GRAM UNIT MODEL “T ” with 
Me type turnover pick-up head, £10/12/8, post 
6. 


MODEL TA as above, but with plug-in turnover 
head, £10/16/-, or with two separate high fidelity 
Acos HGP35 heads, £12/15/6. Unit less heads, 
£B/11/-, post 2/6. Heads, 42/3 each, post |/-. 
MODEL TB as above but with long pick-up arm 
Less heads, £8/11/-, post 2/6. 

Heads to fit this unit: Decca XMS, 55 - 
srm., 35)» Garrard jemnderd | 


2, 
miniature magnetic ¢ high impedance, 35/-. 
on heads I/-. Unit can be supplied with any 
| combination of above heads and is carefully 
| adjusted for stylus pressure on despatch. 
RCIIO NEW MODEL AUTO- CHANGER 
with new type turnover head, £13/19/6, carriage 


MODEL RC7S5A, less heads, £15/4/6, with new 
turnover head, 4£17/9/6, with two separate Acos 
HGP39 heads, £19/16)-, carriage 5/-. 

RCS, less heads, £17/1/7, with new turnover 
head, €19/6/7, with two HGP39 heads, €21/13/-, 
with Garrard h for miniature fibres for 
Standard, and Decca crystal for LP, €20/12/-, 
carriage 5/-. 


Decca 
Magnetic, 
25/-, 
Post 


COLLARO latest mode! A.C.3/544 3-SPEED 
GRAM UNIT, with new “STUDIO " Pick-up 
type “'O” or ‘ P,"’ £10/6/1, post 2/6. 
COLLARO latest model 3RCS53i AUTO- 
CHANGER. We are pleased to say that after 
most careful and rigorous trial, we can highly 
recommend these latest improved Auto-Chan 

by Collaro. The standard of engineering i 
the highest and in addition to being very eas 
quick and fool-proof in operation, they are hanes 
with the revolutionary high-fidelity plug-in 
ee sTUDIO " Pick-up heads of which the Type 


amplifiers and the Ty 7s 

high-gain amplifiers. he Type 

matched to our new model Studio Symphony 
Amplifiers. The price complete with either type 
pick-up head is €15/3/-. The 3RCS32 as above, 
but mixes 10-inch and 12-inch records, costs 
£17/10/-, carriage 5/-. Delivery from stock 
Mustrated leaflet 24d. 

COLLARO “ STUDIO ” PICK-UP (Arm and 
Head) type “°O”"’ iy * PL” 74/8, post 2/- 

ACOS GP20 PICK-UPS. Arm with 
one HGP39 reed (Standard or L.P.), €3/8/9, or 
with both rome ES/i1/-. Post 1/6. Heads 
separately, 42/3 each. immediate delivery. 
TRANSCRIPTION MOTORS IN STOCK. 
COLLARO MODEL 2000, less pick-up, £13/9/6. 
COLLARO 2010 with pick-up complete on unit 
plate, £18/4/9. 

CONNOISSEUR, £21/17/3. 


GOODMANS CORNER CABINETS 
for the AXIOM 150 Mark 2 manufactured by us to 
Messrs. Goodmans’ measurements. Height, 
46in. Price: complete kit in plain board with 
felt, 8 gns. Price ready built, de gens. Finished 
in figured walnut, 16 gns. her veneers to 
order. Carriage extra Sea. to area. 
“SYMPHONY " BASS REFLEX CABINET 
KITS. 30in. high, consist of fully-cut fin. thick, 
heavy, inert, non-resonant patent acoustic 
board, deflector plate, felt, all screws, etc., 
full instructions. Bin. sp = +; 10in 
speaker model, 97/6; model, 
£5/7/6. The design is the final result of extensive 
research in our own laboratory and is your 
safeguard of optimum acoustic results. Carriage 
7/6. Ready built, 10/6 extra. 
“*SYMPHONY'’’ BASS REFLEX 
CABINETS, as above but fully finished in figured 
walnut, oak or mahogany to our Registered Design 
and to match our Console Amplifier Cabinet, enab- 
ling the housing of a whole equipment ina two-piece 
suite, cost: 12in. speaker model, 11/1 

Ett; Bin. £10/10/-. Carriage according to area. 
The 10in. model is ideal for the WB HF 10/2 
(see ‘‘ The Gramophone " review March). 
CONSOLE AMPLIFIER CABINETS, 
33in. high, lift-up lid with piano hinge take Gram 
Unit or Auto-changer, Amplifier, Pre-amplifier, 
and Radio Feeder Unit, finished medium walnut 
veneer to match our veneered Bass Reflex Cabinets 
De Luxe version, 10 gns., carriage according 
to area. 


HIRE PURCHASE FaAcicities 
NOW AVAILABLE on orders of £15 or over. 


Send one-third deposit with order, balance 
over 6 of 12 monthly instalments. Stote 
which required. 


NORTHERN RADIO SERVICES 
it & 16 KINGS COLLEGE AD., 


PRimrose 8314 


Tubes : Chalk 


187. 


and 
113, 


Swiss Cottage 
Buses : 2, 13, 31, 


Farm. 


128 


—TUNERS— 


} 
9 Band (6 Electrical band spread) with | 
RF. F.C.21F Delayed Amelifier A.V.C. | 
Variable Selectivity. Fiy Wheel Tuning 
Tropicalised. Switable for use with any 
High Quality Amplifier. £44. Tax paid. | 
A new model similar to the well known | 
S6BS but only 3 Wave Bands ; [6m-50m 
195m-550m, 800m-2 000m. £30. Tax paid 
As S6 but 4 Wave Bands 12.5m-37m, 
35m-100m, 90m-250m, 190m-550m £30 
Tax paid | 
3 Wave Bands, |!6m-2,000m 
Amplifier, variable selectivity |.f 
amplifier A.V.C. €21/6 Tax 
As $5 buc 12.5m-550m. £€21/6/8, 
The Standard high-quality 
Specification as $5 but 
amplifier. €16. Tax paid 
A modified version of all models is available | 
for use with Leak, Acoustical and other High | 
Quality Amplifiers | 


C. T. CHAPMAN (Reproducers) LTD. | 
RILEY WKS., + al am S.Ww.10 


Export Enquiries Invited 


RF. pre 
Delayed 
paid 
Tax paid 

Unit, 
RF 


Feeder 
without 


| parts for 


RADIO & TELEVISION COMPONENTS 


t OPERATI PROMPT & EFFICIENT 
MAIL ORD! R SERVICI 
“VIEW MASTER” &“TELE-KiING@” specialists 
Easy terms available 
JAMES H. MARTIN & CO., 


FINSTHWAITE, NEWBY BRIDGE. 
ULVERSTON, LANCS. 


LYONS RADIO Ltd. 


60/160 MIC WAVERSTER aera wise 
instrument consists esne 

indicator unit for observing resonanc 

meter, It comprise 4 DA 
fleation systen magic 
operates from 230 yv 
Wavemeter type W1 

and crystal diode dete 
drive is used for t 

against a vernier 
eonatructed the wh 

approx, 108 

valves (4-VROl's 

eye CV51) but 

unused oo 


This 
ntia . 


any lifler 


CONFAINERS 

mr the rage staal 

Holidays and stake for packing 
brush, soap, e\ngar 
sorew-on lide and Yiia 


PRICE 6 for 7)- 
8 : 


tea 


nted dial 2in. dia. with meta! 
stem protuding 5in. at right 
of the dial The temperature i 
the face of the dial fr 70 
indicated by @ rotating pointe 
Od. 


3 GOLDHAWK ROAD (Dept. M.W.) 
SHEPHERD'S BUSH, LONDON, W.i2 
Telephone : Shepherd's Bush 1729 


t ©. and 
PRICE 10/6, ; 


} equipment 


| us to make this 


WIREL Ess WORLD 


COMPONENT SURTLUS AND 
SECONDHAND 
B*4np new surplus 


ohms, long spindle, 
—Bardwell & Co., 


volume 
6/6 
Sellers St 


controls, 
dozen; lists 
Sheffield 


WANTED, EXCHANGE, ETC. 
HF test equipment 
TS47AP, TS174, TS175/U, 
‘ freq meters 
lyst 
receiver, 
CA AR&SSD 
microwave equipment; 
return Ger. ] 
at Lisle St 


TS148 or 
TS69 


TSX-4SE 
and an 


U.S.A. field. 
1108 


trengt! 
BTARAVIA Blackbushe 
Surrey 


W4ntep, Tunin 
for RS54/APR4 
4963 
TUDENT require 
tester: must 
17, Ashmead 
Ws TED 
BS344 
8. 


254 


ANTED, American rac 
includ ing fleld stre 
sets ype 96 
Camber.ey, Surrey 
ANTED, set manufacturer 
ment radio equipment arge or 
tities of vaives, electrolyt 
aiso components 
LOWE BROS... 5 
Tel. Museum 4389 
ROSe TY wantec 
books, data 
Army, Navy 
equipment 
Tel, Gerrard 2504 
ANTED RCA speect 
-11220 J or K. and « 
Offers, stating quant 
Radio, Beavor Lane 
Tel. Riv. 8006 
ANTED, BC610 
transmitters, AR&SS& 
above; best price 
Beavor Lane, Hammersmitt 
8006. 
ANTED, good quality 
domestic radios, test 
id, established 
a, Newport Court 
T ‘el. Ger 
busines 


ex-G 
sma 
peaxkers, mete 


Fitzroy : London, W.1 
12703 


manu 


Hammers: m 
00a 


Halicrafters ET453¢ 


° ° 463 
Hours of 10-¢ 
day Saturday 
ANTED, signal gener 
535, 54, 56 and | 
with 
ceivers types 
price and details to Hat fel 
175, Uxbridge Rd Hanwel 
0779/9857 
VALVES WANTED 
LL types valves wanted ta 
quantity, especially 813, 931A, 
Box 5768 
60 a paid for 723A/B 45/- 
quired types 806 7 
quantity Write/tel. Py 
ingsbury Rd Birm 
4942 


Radic 0 
rdington 
456 


7B 
Hay es 
sham 


MAZING 


Very large pu; 
chase of 


atteries enables 
batteries 72v 
and packing 
and are tested 
voltage before x7 spatch Note 
are ‘ayer built and will last for 
proper! tored Apply no 
Wireless Store 48, Stafford 8 


-volt 

recent 

full 

these batteries 
several years if 
Walton's 


manufact 


Wolverhampton. 


CONTACT LENSES 
ODERN CONTACT LENS CENTRE 
Endsle‘gh Court, W.C 1 Deferred 
Booklet sent 
CABINETS 
EWIS RADIO have the beat an 
finest finish.See page 2 
ALNUT radiogram ab nets detai 
Cabinetware, la. Heyes St biackborn 
ALNUT radiogram and television cabinets 
soundiy constructed stamp for details 
R. Shaw 69. Fairlop Rd.. Leytonstone, E.1! 


{2462 
ABINETS made to order Send details for 
quotations, Bass Reflex Cabinets, finished 
period or contemporary styles See dispia 
advortiserrent Cabinet for Goo sdmans a 
(We mitted to Goo 
Refiex Cabinet of their design 
testing. and this ha been approved b 
them as suitable for the speaker for which 
was made.) You can see your being 
made in our cabinet-ma , on til 
5.350 Saturdays.—A s & (Cabinet 
Makers), 3 Parkhill ff! Parkhill 
Hampstead, N.W.5. 75 


Rd 
(2942 


OPPORTUNITIES 
IN RADIO 


Get this FREE Book! 


“ENGINEERING 
OPPORTUNITIES’ 
reveals how 


you can 


become technically quali 


fied at home for a highly 


paid key-appointment in 
he vast Radio and Tele 


in 144 


inter 


vision Industry 
pages of intensely 


sting matter, it includes 


full details of our up-to 


the-minute home study 


; in all branches of 

TELEVISION and 

RADIO, A.M. Brit. 

-R.E., City & 

Guilds, Special Tele- 

vision, Servicing, Sound 

Film Projection, Short 

Wave, High Frequency and 
General Wireless Courses. 


We definitely Guarantee 


“NO PASS—NO FEE” 


than 
you 


course 


{15 a week this 
Write for your 
sent FREE and 


ire 

ightening book is for 
today It will be 
yut obligation. 


BRITISH INSTITUTE OF 
ENGINEERING TECHNOLOGY 


388> COLLEGE HOUSE 
29- ea cx” LANE, 
LON |, WB. 


earning less 


5a ABILISED POWER UNITS 


dre series, 100 watts, suitable for al] main and 
voltages and frequencies. Output stab 
volts. Impedance 12. Stability .o29 
Laboratory mode! £79.10.0 
1. General purpose mode! £59.10.0 
D. Skeleton model for building into equip’t £44. 0.0 
Reduced price for spot v or smal! range.) 
Sub-contract wiring, assembly or potting. Inter-unit 
cabling made up, exact lengths. 


NEWTOWN INDUSTRIES, Lymington, Hants. 


itage 


EUREKA & CONSTANTAN 
RESISTANCE WIRES 


Prices per ounce 
SWG Enam, DASC., SWG Eram. 
1/6 1/6 28 2/1 


TFS BRSFKFKAAGS 
Fr —DIAARH 


SPWwWWWUWNNNPP 
Cwweow 


NNN 


! 
| 
! 
| 
7 
l 
1 
1 
! 
2 
2/- 


2 
4 
4 
Wires to 50 swg avai 


COPPER INSTRUMENT 
ENAMELLED, TINNED, LITZ, 
COTTON AND SILK COVERED 
All gauges available 
SCREWS, NUTS, WASHERS, 
soldering tags, eyelets and rivets. 
EBONITE AND BAKELITE PANELS, 
TUFNOL ROD, PAXOLIN TYPE COIL 
FORMERS AND TUBES. 
ALL. DIAMETERS. 
SEND STAMP FOR LIST. TRADE SUPPLIED 


POST RADIO SUPPLIES 


WIRE 


B.A 


33 Bourne Gardens, London, E.4 


JuLy, 1954 


NEW G.E.Cc., S.T.C. AND “ WESTA- 
LITE” SELENIUM RECTIFIERS. 
Largest L.T. range in Great Britain. 


Latest Current Products. NOT Surplus. 


CURRENT PRICE LIST 


DEDUCT i5 
S.7T. & C 


FROM S.T. & C. PRICES. 

. EH.T. K3/15, 4/5; K3/45, 8/2; 
K3/50, 8/6; K3/100, 14/8, 

BRIDGE CONNECTED FULL WAVE. 

2.5 a., 29/-; 

, 37/6; all post free. 


a 

5 , 122). 
00 v 112/-; 2.0, 128/- 
a., 174/-; all pose 1/2 

BRIDGE CONNECTED HEAVY DUTY 
Tiin. SQUARE COOLING FINS. 17 v. 
6 a., 49/6; 10 a., 56/-; post 1/6 

BRIDGE CONNECTED HEAVY DUTY 
Funnel Cooled, also 

Tiin. SQUARE COOLING FINS. 
vised price, same both types 


£i1; 10 a., €12/15/-; all post 1/10 
“WESTALITE” (BRIDGE), 


31/10, all post extra 


Wholesale and Retail 
Special Price for Quantity 


T. W. PEARCE 


66 GREAT PERCY STREET, LONDON, W.C.1 
Off Pent e Rd 


Retween King’s Oross and Angel 


| ville Gdns., 


| efficiently 


| Harrow Rd 


METERS New ) J. Fi. rd., 180 v., 
mia. F.8.D tec. 18 : 2 m/a., 100 m/a., 
" s., MI Proj. T.C. la 
100 m/a., 


5 mja 


R1155, 
Pre-amps 
T Ing 
‘ 
HW s., Ole; , Oe 30 m/e., 
6/6; HW CI v.2«., 1/6. CONDENSERS 15 kVw 
’ 1 each 500 pF 1 750 pF, in case, 
DYNAMOTORS, soiled cs (approx. 25¢ 
. a. ate - 100 m/a, (twice), 
: t v. cased, 17/6; uncased 19/6. 
2/6. RELAY 1? v. actuating toothed 
2/6. R3170A. 160/200 mess. 14 valves 
7/6). WAVEMETERS, new, 
140/250 mec/s. (less meter 
wer pack for this 22/6. (Carr. 


(R1255) or 10/15 me/a., 
5 26 BB/-; 27 
un th bro a Universal 


Avometer re r 6. 

LF 9H 100 m/a. 7/6; 200 m/e 50H 20 m/a 
4/6. NOISE GENERATORS, new, 

4/V RE l G, WOVi7 


LF.T.s, new, canned 
1/6. R.F. UNITS t 
85/-; (26 and 27 w 


with valves, 
Z carr. 5/-) 
POTENTIOMETERS. 3in. dia. 20 k. 10 w. B/-. Preset 
art 3 lied 1/6, with &.P. switch 2/9; 
Record Players, new (famous maker), 
»m., Xtal P.U., 70/6. BP. Chokes, multi-pie, 
pe Od Ix l/-. Condensers, midget, § mid 
1/9, 8-8 3/9, 16-16 4/6, 2 mfd. 1/3; 5 500 v 
4, kV. 3/6, 4 750 v.w. B/-. Variable, 
b 75 pts. 1/3, 20 pf preset ]/-. 
th outer, Oft. 3/6. G.P.0. Jacks, 
6a k pluge )8{t." phone cord, 2/6. Mics. Carbon, 
hand, §/6. D.L.R." phones, 8/6 pr 
POWER UNIT 245. New, 230v. input. Outputs, 2,000v 
3 6.3v., 77/6 carr. paid 
List and enquiries, $.A.E. please! 
Terms: Cash with order. Postage extra 
Immediate despatch 


Callers only 
SUPERADIO (W'chapel) 
TD., 116 Whitechapel, 
Liverpool, 1 ROY 1180 


Callers and Post 
WwW. A. BENSON (WW), 
308 Rathbone ° 
Liverpool 13, STO 1604 


| sound projectors 
| extended 


| tape equipment a speciality 


WIRELESS WORLD 


CABINETS 
TTRACTIVE serviceable cabinets, 6x4 5in 
for crystal sets, test meters, etc, 4/6 a 
other sizes available, 4.a.e., 
3023 


phot I 
kinson, 42, Prances Rd., Windsor, Berks 


REPAIRS AND SERVICE 
AINS transformers rewound, new 
formers to any specifications 


trans 


| MOTOR rewinds and complete overhauls rst 


i fully guaranteed 
ELECTRIC Co., ud Potte 
Warser Gate, Nottingham. Est. 1917. Te 


ISH & Co., Ltd., 


Dorset 
MAINS transformers 
frame transformers 
etc., copy rewound or 
vacuum impregnated. 
NEW _ transformers 


Vanguard 


E.H.T.s 
chokes. fied 
to specification 


manufactured 
the 
and 
| winding capacity 
receive "™ 


AISH & Co., Ltd. (Transformer Dept 
guard Works, Poole, Dorset, 
OUDSPEAKERS repaired 
Loudspeaker Service. 
Oxford 
ERVICE sheets, hire, sale; 
ing obsolete types, 5d 
London, W.12 


ERVICE sheets for hire or 
models, radio and 
guiries.—W. Gilbert, 24, 
London, W.12 28 
"[ RARSZORMER rewind service mains 
E.H.T. transformers and chokes, prompt 
delivery, range of replacement types ex-stock or 
manutactured to your specification 
METROPOLITAN RADIO SERVICE Co 75 
Kilburn Lane, London, W.10. Ladbroke 2296 
ORK 
AINS transformers, E.H.T m itputs 
chokes and fie!d coils, et< promptly and 
rewound or manufactured to any 
Specification; 12 months’ guarantee 
LADBROKE REWIND SERVICE 
Kensal Rise, N.W.10 


LECTRICAL test instruments repaired 
standardized. all types British or 
ammeters voltmeters ohmmeter 
multi-range meters, et« meters onverted tk 
specification 
, ELECTRICAL INSTRUMENT 
ICE, 329, Kilburn 
4168 
armatures rewound, 15/- 
guaranteed; speedy delivery 
tional motors also rewound at 
rices; details—K. R., 6, Mitchells 
enydarren, Merthyr Tydfil 
UDIO Equipment repaired/rebuilt 
fied. disk or tap: recorder 
quotations without 
payments available above £15 Ber- 
nard J. Brown, 335, Goldhawk Rd London 
W.12 {0025 
p -HOUR service, 6 months’ guarantee, an) 
transformer; rewind, mains outputs and 
i.f.s., ete.; all types of new tran et ' 
plied to specification; business heading 
vice card for trade prices.-Majest 
. 180, Windham Rd., Bournemouth 252¢ 
EWINDS and conversions to mains and out 
put trans, pick-ups, fields, clock coils, et 
from 4/6; PP equipment a specialit all 
guaranteed L winds, 175, High Ra 
Willesden N.W.10 Te Wordsworth 
[298 


RMATURE 


prompt!) 
Bullingdor 


vaive t 
Gilbert, 24 
Sae enquir 
s4.€ 
television 
Frithville Gardens 
74 


Ltd, 
Lad 


8200 
0914 
[0222 
and 
American 

DC /AC 


REPAIF 
Lane, Londor ws 


Green, 


rewinding service to the 

vacuums, drills, grinders hood 
denta| motors. vacuum cleaner armat 
placed from stock, 24 hours service 
guaranteed; we also specialise in complete over- 
hauls and rebuilds of vacuum cleaners 
vacuum cleaner parts, hoses, bearings 
brushes, for any make in stock.—Regam 
tric 95. Park Lane. Leeds. 1 

8S professional sound recordists anda 

bers of the Association of Professiona 
ording Studios, we are particularly well quali- 
fied to give advice and service on all aspects 
of sound recording and reproduction. Design of 
Circuits designed 
repairs and modifications carried out quickly 
Acvice freely given. See also below 
COMPREHENSIVE service to trade and ama 
teur: design, manufacture and repair of elec 
tronic equipment carried out by spe 

| attention given to small 

Autochangers 

cleaning and adjusting at fixed price 
plus carriage; also all repairs carried o 
enquiries invited: callers by 
please.—-Arie| Sound, 57 
don, W.2 Tel. Paddington 


PAINTS, CELLULOSE. ETC 
AINT spraying handbook, 3/6 post free. cel)u- 
lose and synthetic paints and all spraying 
requisites supplied; catalogues free Le ynard 
Brooks, 53, Harold Wood, Romford {0207 


BUSINESS AND PROPERTY 
ADIO and TV sales and service business in 
j. Midland market town; good agencie 
turnover approx. £5,000 a.; shop, house, gar 
den, garage, freehold, £5,000; s.a.v.—Box 5773 


appointmer 
Lancaster Mews 
5092 


ADIO and TV servicing Workshop (Trade 
installation contractor 
g and wholesaling 
plus 6.a.v Box 4520 
500 


6 years estab 
concern, S 


work | 


4] 


going 


“| hope,”” said one of our 
customers, after giving us a 
more lavish amount of praise 
than usual, ** that this letter 
will not induce you to lower 
your standards on the 

rounds that your trans- 
Ronan are too good and 
last too long.” 


A swelled head is not one of 
our afflictions, and the com- 
pliments have precisely the 
opposite effect. 


ee — 
(SAVAGE 
“nM i1e? 


Nursteed Road, Devizes, 
Wilts. 


Tel.: Devizes 536 


DEVIZES) 
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Most types of coil winding undertaken 
Very quick deliveries, small or large 
quantities. Transformers, Chokes, Solen- 
oids, Relay Coils, etc., wound on your 
own bobbins or formers for your own 
assembly. impregnating (varnish) on 
ali work done if required. Best quality 
material used. Single prototypes made 
to high standards, regulation and coo! 
running, etc 


FOR CATHODE RAY TUBE FAILURES. 
Special low capacity secondary winding for 
Heater/Cathode shorts to restore picture 
after this fault has occurred, All Primaries 
tapped, framed and tag panelied. 200/250, 
2v.at2a.,4v.at2a,,63v. at2a, 108 
at 0.3 a., at 29/6 each. 

(Discount to trade) 


EMISSION REJUVENATORS, 200/250 

tapped output tapped in steps. 2v. to 24 v. 
# v. at 2 a., at 35/6 each 
Output 200/250 tapped in steps 6.3 v. to 
v. to 8 v. up to 9 v. at 2 4., at 37/6 each. 
(Discount to trade) 

Both space wound for Heater/Cathode shorts 

also 

T.V. HEATER TRANSFORMERS. 200/250 
6.3 v. at 7 a., 0-2-6.3 v. at 2a, at 19/6 net, 

T.V. AUTO TRANSFORMERS. 0-/90- 
210-230-240 at 6.3 v. at 7 a., 0-2-6.3 v. at 
24., at 27/6 net 

T.V. FRAME TRANSFORMER. 
magnetic defiection, suitable for 
home constructed sets at 15/6 net 

FULLY SHROUDED, 200/250 
350/0/350 v. at 150 mA., 6.3 v. 5 a., 
49/6 nee 


NORTHERN TRANSFORMER CO. 


215 BARKEREND ROAD 
BRADFORD, YORKS 


60 H 
most 


input, 
Sv.3ja 


| Surrey 


| Instruments (Leeds), Lid 


METALWORK, all types cabinets 
> rack etc., to yo wn 


TR1154/55 RECTIFIERS 


Input t—200/250v , 50~S.P. Output :—6.3v, 
(3A,—220v., | 10m.a.—1!200v., 200ma 
NEW CONDITION TESTED GUARANTEED 

G47-10-0 per set 


A. J. WHITTEMORE (Aeradio) LTD. 
Croydon Airport, Tel; Croydon 8701, 4383, 7744 
Surrey Grams: Aeradio, Croydon 


Carriage extra 


| publications, 


POI DLLP2LLPLLLOLL 2s 
Introducing the :— 


TYANA TRIPLE THREE 


SS Reg. Design le 
4 4 No. 867884 
MAKE SOLDERING A PLEASURE 
SMALL SOLDERING IRON 


The smallest high-power soldering iron. 
Length only Bin 
3/16; mains 
230/250. 


The “STANDARD” 


Popular Soldering tron 


Complete with detachable BENCH ] 
Sortie ENCH 19/6 
; adjustable long bit dia. 


voltages 100/110, 200/220, 


ee 


now reduced to /4/I/ 
Replacement Elements and Bits for both types 
always available. 
KENROY LIMITED 
152/297 UPPER ST., ISLINGTON, 
LONDON, N.1. 

Telephone : Canonbury 4905-4663 
POOL aaLaaLDea!a aa? aD? @ 


| Chatham 


WIRELESS WorLD 


BUSINESS OPPORTUNITIES 
LD-ESTABLISHED firm of exporters 
electronic field, te manufacturer 

in 3 overseas ‘ comm inicate 
‘OR sale, ¢ and goodwill (4 years displ 
advertising in ‘‘ Wireless World ’’) of radi 
business; suit enthusiasts; £250.—Box 


ENUINE offer for Radio/TV engineer 
ambitions, stock data, equip transport 
iphone workshop and clients £200 help given 
W. dist.; reason sale age.—Box 555¢ 294 
WORK WANTED 
SSEMBLY, wiring of all types of electror 
control panels, switchboards, et« 
. 577, High Rd., London, N.2 10219 
ID approved contractors for machining 
assembly coilwinding coos it distrene 
work, and toroidal winding Sound Pro 
ducts Co.. Mariborough Yard. fo183 
LECTRONIC sub-contract prototypes 
modern miniature technic 
ment work, skilled labo yur 
and Television, Ele 
Tel Haslemere 


ACMINERY con. 5 ee 
RANGPORMERS oil 
230/18,000v, 4ikva, ay ych 

ex-Govt surplus; to clear £lo ea 

carriage; or invite offers for 200 |} 

54-56 


1134 


The Hen ad 
row, Leeds, 1 Te: 22262 
MISCELLANEOUS 
OfL winding machines; from £15.—Hawkin 
170, Witton Rd., Birmi ngham, 6 [2879 
REE list; sensational prices; vaives, com 
ponents.—Jack Porter, Lid., College 
Worcester 
URALUMIN rod. ‘sin dia., in length up ¢t 
5ft 6d per foot; min rders 15ft r 
age extra istlo Trading Co., Bangor, 


4 specifications 
capacity available tor small milling and cap 
work up to lin ba 
PHILPOTT’S METAL WORKS, 
Chapman S&t., Loughborough 

STETNER (hand) rotary duplicator 
oak cabinet on metal legs 
perfect condition; £17/1 


Ltd (om 
Rei am 

model, many 

accessories, 


| 5710. 


OUR own tape recording transferred to 
disc.— Write call or ‘phone Queensway 
Private Recording Studios, 125, Queensway, 
W2. Tel — A Scans Studio recordings, tape 
recording ser 2507 
WOOD. Hardboard Send s.a.e. for free 
‘price lists and samples, including ‘in ma 
hogany ply 10d sq ft, sheets 72in x 36in 
board all sizes, from 6d sq ft; 
(100 miles).--N, Gerver, 2-10, Mare 
don, E.8. Ambherst 5806 
NGRAVING amateurs and trade could 
the opportunity of engraving problems in 
the os on? i > ie h with En 


London, 8.W.18 


| greving, R 
| 43. bronze, erinoid, Perspex dia!s 


one knob or repetition equally entertained 


[0034 | 


OPPER wires enamelled, tinned 
silk covered, all gauges; B.A 
washers, soldering tags, eyelets, 
laminated bakelite panels, tubes, coil forme: 
Tufnol rod, headphones, flexes, etc.; latest radi 
full range available; list. s.a.e 
trade supplied.—Post Radio Supplies, 33. Bourne 
Gardens, London, E.4. [0138 
OUR tapes - disk (78 & L.P. Microgroove 
genuine), tape, Pets. accessories trade 

& Perrograph Re 

¢e, professional 

Recording Service 

St.. Eccles. Manchester 
Director Thurlow Smith 


012 


Litz cotton 
screws. nuts 
ebonite and 


roica ’ 

Pee) 
Eccles 1624, Musical 
A.R.M.C.M 


NOTICES 
[-FI demonstrations at Electronics Exhibi 
tion, Manchester, 14th-20th July, by H. & 
H.--Free admission, tickets only (s.a.e.), from 
Hemmerdinger, Ltd., Maremen 
13005 


ater, i 
"ISK SOUND RECORDING ASSOCIA 
THON Details of membership, open to 
the professional sound recording engineer and 
all others interested in recording high quality 
reproduction and other branches of 


don 
Portsmouth 


lecture programme and the Manchester 
and Cardiff Centres, may be ot 

tained from the Hon ont Secretary 
H. J. Houlgate, A.M.1.E.E., 12, Strongbow Rd., 
Eltham, 8.E.9. (0031 


SITUATIONS VACANT 

The engagement of persons answering these 
advertisements must be made through the local 
ofice of the Ministry of Labour and National 
Service, etc., tf the applicant is a man aged 
18-64 or a woman aged 18-59 inclusive. unless 
he or she or the employer is excepted from the 
provisions of The Notification of Vacancies 
Order 1952. 


Ket EDUCATION COMMITTEE 


MEDWAY College of Technology 
RADIO technician required for maintenance of 
i ivers and test gear and for constructior 
of prototy apparatus 
SALARY Piso 


to #410 according to age and 


ees i 
APPLY by letter stating age. qualifications 


and ex 
lege oO 


srience, to the Principal, Medway Col- 
Technology, Horsted, Maidstone Rd., 


{2972 


audio | 
| engineering, together with details of the Lon 


JuLy, 1954 


FINISHED 
THAT 
Why not have the 

cabinet made to your 
own specification ! 


BUILDING 
CHASSIS ? 


Send sketch and full details—we will quote 
by return. Or send I/- for our latest 
illustrated catalogue of T/V, Radiogram, 
Table, Corner Baffle Cabinets, etc., in all 
of which the radio panel, motor and baffle 
boards may be to suit your own 
requirements. 


cut 


Y 
Components 
We hold extensive stocks of Radio and T/V 
components. No list available. 


Chassis 


Send for free leaflet on our latest 5 valve, 
3 waveband superhet radiogram chassis. 


. 7. 
Amplifiers 
Send for details of our domestic 44 and 5 
watt amplifiers 


Tape Recorders 


The latest 2-speed “ ELIZABETHAN”’ 
model available at 48 gns. Send for details. 


LEWIS RADIO CO. 
Dept. 754, 120, Green Lanes, 
Palmers Green, London, N.13 

Tel.: BOWes Park 6064 


MALVYN ENGINEERING WORKS 
Precision & 

Manufacturers of: Chassis, Small 

Pressings, Machined Components, 

Wiring and Mechanical Assemblies 
to specification. 

Enqutries [nvited 


HERTS. 


Single and Production Quantities 
100 PARK ROAD, WARE, 
Telephone: Ware 465 


SAMSON’S 
SURPLUS STORES 


80. AERIAL MASTS, TYPE 55. Comprising 
9 ashwood sections and 1 metal mast top section 
with aerial clamp attachment. Complete with base 
plate, guys and rings. Dia. of firstsection ljin. Dia, 
of top section jin. Supplied new in maker's transit 
cases with instructions, 65/- 

12in. COPPER-PLATED AERIAL RODS Push-in 
sleeve joint, 8/6 per half groes; 15/- per gross; £2 
per 1,000, plus carr. These rode are very useful to 
gardeners and farmers 

AMAZING OFFER MINIATURE ACCUMULATORS, 
by Willard Co. 36 v. 0.2 amp. Size 3} x 1} x jin 
Weight 54 oz., B/-, P.P. 6d. 6 v. 1.2 amp. Bize 
Sixlexidin. Weight 4) o2., 7/6, P.P. 6d. Or set 
of three 36 v. and one 6 v. in sealed container, @], 
P.P. 1/3. Brand new and ancharged. Easily filled 
with hypodermic syringe 

BRAND NEW EX-ARMY MEDICAL HYPODERMIC 
SYRINGES. 1 c.c., complete with needle, 4/9, P.P. 64. 
10 ¢.c., with needle, 7/6, P.P. 6d. Extra needles 


. All by famous makers 
500, 0 +“) = 30 ‘mA , hin. D.C.M.C, panel mount- 
«. 15/-, P. 1/-. 500-0 “ microamp blank scale 
I at = Bn Q5/-, P.P. l/-. 20-0-20 amps 
1. D.O.M.C, panel mo ana Ba 8/6, P.P. 1/- 
Voltmeter, 0-20 v. A.C. 50 cy. M.I. Gin 
i scale, 27/6, P.P. 1/6 


169/171 Edgware Road! 
London, W.2. Tel.: PAD 785! 


125 Tottenham Court Road, W.!. 
Tel.: EUS 4962 


All orders and enquiries to our Edgware Road 
branch, please. This is open all day Saturday 
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THE MODERN BOOK CO.—] 


BRITAIN’S LARGEST STOCKISTS 
OF BRITISH and AMERICAN 
TECHNICAL BOOKS 


Television Receiver Servicing: Vol. |— 
Time-Base Circuits by E. A. W. Spreadbury. 
2is. Od. Postage 9d. 

The Oscilloscope at Work by A. Haas and 
R. W. Hallows. 15s. Od. Postage 6d. 

The Radio Amateur’s Handbook: 1954 by 

A.R.R.L.”” 30s. Od. Postage Is. 

The Amplification and Distribution of 

fauna by A. E. Greenlees. 35s. Od. Postage 


A "Text-Book of Radar edited by E. G. 
Bowen. 45s. Od. Postage Is. 

Magnetic y age Circuits by W. A. 
Geyger. 42s. Postage Is. 

Reference Data “ior Radio Engineers by 
Fed. Telephone & Radio Co. 37s. éd. 
Postage Is 

Basic Electronic Test Instruments by 
R. P. Turner. 32s, Od. Postage Is. 

Radio Designer's Handbook by F. Langford- 
Smith. 42s. Od. Postage Is. 

Foundations of Wireless by M. G. Scroggie. 
12s. 6d. Postage 9d. 

Television Test Equipment by E. N. 
Bradley. 5s. Od. Postage 3d. 

Handbook of Line Communication: 
Vol. | by The Royal Signals. 30s, Od. 
Postage Is. 3d 

Radio Valve Data compiled by ‘* 
World.’’ 3s. 6d. Postage 3d. 


19-23 PRAED STREET 
LONDON, W.2 


W.7) 

Please write or cail for our catalogue. 
PADdington 4185. 

Open all day Saturday, 


Wireless 


(Dept 


Phone 


WIRELESS Wor_p 


SeVUATE ONS VACANT 
| Gre weapons. 


THE Guided Weapons Department of Vickers- 
| Armstrongs, Ltd., Weybridge, has vacancies for 
the following staff 
GRADUATE engineers, with degrees 
engineering, physics or mathematics, and 53 
5 years’ experience in one of the following 

categories 

E.1. DESIGN and development of high pres- 

sure hydraulic or pneumatic systems and com- | 
nents. } 
.2. DEVELOPMENT of techniques for vibra- 

| tion and/or climatic testing as applied to elec- 

tronic equipment and design of associated test 


| gear. 
| E.3. DEVELOPMENT 
patios 


n 
to 


work on reinforced 
DESIGN of missile autopilots, simulators 
ons computors 
E.5. DESIGN of U.HLP. 
transmitters and receivers 
E.6. DESIGN of transformers 
amplifiers, with good general 
cieptrigal 2 rties of materials 
GN of electronic. circuits and servo 


and micro-wave 
and magnetic 
knowledge of | 


a . 
E.8. ENGINEERING development 
electronic equipments, 
TECHNICAL assistants, with degree, Higher 
Nationa! Certificate or equivalent, and experi- 
ence in one of the following categories 
T.1. DEVELOPMENT and test of high pres- 
sure perenne or pneumatic systems and com- 
ne 
Lo ENVIRONMENTAL 
component. 
| T.3. MA'NUPACTURE of prototype 
yy are es pioueente to M.o.8. specifications 
iT ACTURE of reinforced plasti 
| cieeaeeaee ons pore of electronics 
T.5. DEVELOPMENT and test of instrumenta- 
tion for missile trials 
T.6. DEVELOP MENT of missile autopilots and 
analogue computers. 
LABORATOR assistants, 
CC. or ary ent. 
L.l. ASSEMBLY, test and 
hydraulic a pneumatic 
penis, 
.2. DRAWING and constructing test rigs | 
used for mechanical and environmental! testing 
ANUPACTU of prototype electronic 
electro-mechanical devices 
| Layout and wiring from circuit diagrams and 
sketches, chassis work and simple machining 
DRAUGHTSMEN, with 2 years’ experience or 
more, 3 a - 
D.1. ESIGN of ground, 


of missile 


testing of missile 


missile 


preferably with 


of 


com- 


maintenance 
systems and 


airborne or missile 


types Of comer uipment. 
Bo DESIG N of small mechanisms such as 
| missile cateaiee. and electro-mechanica! com- 
putors em ying gyroscopes, accelerometers, 

| Small motors, gear boxes, etc. 
APPLY to Employment Manager, Vickers- 
L Wey- 


“ AUTOMAT”’ CHARGERS and 
D.C. from A.C. POWER PACKS 


as supplied to Ministries, Airline Co’s. etc, all 
voltages and up to 350 watts output. Correct 
design, best materials and workmanship. 
Selenium Rectifier Stacks, 8.7.C., Westalite, 
G.E.C. etc. 40 ma to 10 amp, 2v to 400v, 
H.W., Bridge, Centre Tap. 
STARDARD CHARGERS. Truck battery booster 
act, automa stant voltage battery 
keep truck, ar or tractor 
perates on A.C. 220/245 v. 
ble, 6v./12 ¥ model output 
carr. 3, Ditto Wvjl2¥ 
+, carr, 2/3 Ditto, 6¥ 
7 B5/-. also original 6 v./12 v. 2 amp., 
59 6.5 5D 
FOOLPROOF CHARGER Eats. Genuinely trouble 
bl s sold i il years through 
** with full data 
ng and instructions. 
Kit (as ilust.) 


impregnated trans., 
last bulb, for 2 v., 6 ¥., 
12 6. )=6so charger, all 
rectifier troubles elim- 
inated, 46/-, p.p. 1/10. 
Handsome case, 
ready punched, louvred, 

enamelled, 192) 

A Kit. 3 a. rectifier, 
65 watt trans., ballast 
ertor2v.,6¥.,12¥.,34., 68/6, p.p. 1/10, 
Wo 2 Kit 2 2 amp. rect., 45 watt trans., ballast 
indicator bulb for 2 v. 6 v., 19 v. charger, 38/6. 
Case 12/6, p+ Wt. 8 Ib. W. case, 1 to 20 cell 
l amp. kit for small radio store, 78/6, p.p. 2/-. Senior 
Model, for 6 v./12 v. at 4 to 5 amp., 12 v. 5 amp 
&.T.C. rect., 856 watt trans., ballast bulb, G4/-, p.p. 
2. Slider Kit, 120 watt trans., 14 v. 6 amp., large 
iomne type rect., slider res ae grade ammeter, 
wt ib., for 6 v./12 ¥ 13/-, carr. 4/-. 
SELENIUM RECTIFIERS, new aad. not surplus, best 
makes, 12/15 v. 3.4 amp., 15/6, p-p. 0d., 24 ¥. 3 amp., 
27/6, 24 v. 0.3 amp., 0/6, 24 v. 1.5 amp., 15/6, p.p. 9d 
4 amp., 15/6, 12/14 v. 6 amp., large finned type, 
l/-, 24 v. 5 amp., §7/-, Small epace h.t. 
250 v. 60 m/a., 7/6, 250 v. 100 m/a. bridge, 14/6, 
miniature 200 v. 20 m/a., 7/6, 230 v. 200 m/a. 
_ any others, h.t: and |.t., with or with- 


43, Uplands Way, LONDON, N.21 


cTs 
Phone LAB 4457 


| Armstrongs (Aircraft. Division), 

bridge, urrey, giving full particulars and 
ones reference EO/G.W./relerence number 
WEYBRIDGE station is 30 minutes from Lon- 
don on the main Waterloo/Portsmouth | 
ADDITIONAL buses operate to ani 

works at starting and finishing times 


CANTEEN facilitie [2996 


Technical 
1, 19. 
A. 

.M.1.Mec . A.M, ‘ 
APPLICATIONS are invited 
two Assistants (Grade A) 


© ollege, Riversdale 


R. Kinsman, B.Sc.(Eng.) 
for the appt. of 
Duties to commence 


pt.. 1954 
SALARY: £415 £18—2£670 p.a 


ages for training and graduation 
allowed for industrial agg a 94 and 


plus allow- | 
Increments | 
War Ser- 
‘ experience 
possess a good knowledge of technical elec 
tricity, to teach mainiy radio telegraphy and 
procedure to students preparing for the P.M.G 
Certificate Examinations. 
THEY should possess the PMG. First Class 
Certificate and have had recent operating ex 


perience. 

APPLICATION forms (and further 
lars) obtainable from H. 8. Magnay, M.A., 
Director q Education, 14. Sir Thomas 8t.. | 
Liverpool, should be returned to him withip | 
two weeks it the appearance of this advertise- 


THOMAS Alker, Town Clerk and Clerk to the 
1 Education Authority. (JA.5563) [2942 
R400 and Television Engineers 


PIRST-class openings for an experienced Car 
Radio Engineer, elevision Engineers and 
Senior Design Draughtsmer will shortly be- 
Fae available with a firm of repute in the 


area. 
ENGINEERS abie 


Darticu- 


to undertake immediately 
Radio and 
would be offered an 
HE successful candidates wil! 

Superannuatior 


PLEASE reply 
ence, to Box 
IGH Voltage Insulation Engineer 


THE ENGLISH ELECTRIC Co., Ltd., at Staf- 
ford have a vacancy for an engineer prctere*? | 
with ea experience in high-voltage 
engineering undertake investigations and 
development oun in high-voltage insulation 
Applications should ae submitted to the tek 
—e Enginee 36-7 


be eligible for 
and Insurance 
tving full details 


of experi- | 


2917 | 


Ps 3 
w.c.2, quoting Ref 1329 (3032 | 


| spread 


RADIOGRAMS 
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FOR OVER 20 YEARS THERE 
HAS BEEN AND STILL IS 
ONLY ONE 


Specialists in the manufacture of the 


HIGHEST QUALITY CHASSIS 


RADIOGRAM 
CHASSIS wenerss comerchensive renee 


8 valve superheterodyne to a 15 valve Band- 

receiver. The three —_ popular 

models, universally acclaimed a 

| FC a -wave — Price £23/13/- 
(ine. t 

RF. t1_10valve — all- wave—Price £31/19/8 
(ine. tax). 

EXP 125/A — l4valve — all-wave — Price 
£48/19/5 (inc. tax). 


As introduced in March 
our “‘ Special” Radio- 
gram is now much in demand. Pi ney. 
cabineted receiver incorp 

FC.38 Chassis, the very latest “y speed — 
mixing Record Changer and a High Flux 10in. 
P.M. Loudspeaker. 


“ Special ” 
Radiogram 
Price 

79 Guns. 
(ine, tax). 


TELEVISION 


The TV.5 Range is available in 

many forms and incorporates al! the 

most up-to-date improvements such as 5-chan- 

nel selector switching and aluminised flat faced 
tube and tinted filter. 

* PROVISION IS NOW MADE FOR A 
13-CHANNEL ADAPTOR, WHICH 
WILL BE AVAILABLE AT A NOMINAL 
Cc cong: WHEN rey ay D. 

T Range ives iq 
Lack AND HITE "p UR 
. Chassis, £54/-/3 (inc. aa, 
. Table Model, £61/19/- (inc. P.T.). 

. Console, £72/9/~ (ine. P.T.). 

. Chassis, £64/15/11 (ine. P.T.). 
Console, £82/19/- (ine, P.T.). 


SEE PAGE 64 FOR DETAILS OF 
OUR NEW AMPLIFIER 


TRUE 


Our Showroom at the address shown below 
is open daily from 9 a.m. to 6 p.m, (Satur- 
days 5 p.m.) and we are always delighted to 
demonstrate any of our Models or supply 
any information regarding them. If una’ 

to visit us please send for the specifications 
you may require. 


ARMSTRONG 


WIRELESS & 
TELEVISION 


CO. LTD. 


WARLTERS ROAD, HOLLOWAY, LONDON, N.7 


Telephone: NORth 3213/4-——————— 


ELECTRIC 
SOLDERING IRONS 


Solons save time, reduce costs. Solon 
soldering is always clean, reliable and 
simple. Five models, in voltage range 
100-250; each with 6 feet Henley flexible. 
65 watt; oval tapered or round pencil bits. 
125 watt; oval tapered or round pencil | 
bits. 240 watts; oval tapered bit. 


| 24 


Write for Folder Y.10 


SS a , 
w.T.HENLEY’S Telegraph Works Go.LA :. 
61-63 Hatton Garden, London. B.0.) 


| of the following fields 


* British Post Office 


MORSE CODE Training | ‘ 


COURSES for BEGINNERS 
and OPERATORS, also aj 
SPECIAL COURSE for passing | 
the @.P.0. uae 
securin MAT 
TRANOMITTING Lic 
Send for the Candler 
BOOK OF FACTS 
it gives details of all Courses 
Fees are reasonable. 
Cash or Monthly 
Payments 
THE CANDLER SYSTEM CO. 
(SSW) 52b ABINGDON RD., KENSINGTON, | 
LONDON, W.8 


Denver, 


Terms 


Candler System Co., Colorado, U.S.A 


| per 


| A superannuation 


FIRE ! 


AT 25, PICCADILLY, W.1 


NU-SWIFT! 


Not yet visited the new Nu-Swift 


Fire Protection Centre? Call when 
you're next in the West End. You'll 
be very welcome ! 

Wu-Swift Led., 25 Piccadilly, W.1. REGent $724 
In Every Ship of the Royal Navy 


| Applicants should apply 
| for a 


Wrreiess Wori_p 


SITUATIONS VACANT 
ENGINEER required to take charge ol 


 Boocrasagns Departme nt 
acturing Quartz Crysta 

|} and some experietce 
electronic go i menta 
| Bmontases of hemistry an advantage. Refe 


ENGI EER required 


of Pactory manu 


in Labora- 
systems 


Development 


phys 
and y 
deas. Honours degree 
and preferably some 
electronics an advan 


and electronics required 
eieme from. fundamental 
n 
experience of 
pene. Reference D 
SES can be made ava 
applicants in both vaca 
p44? in writing q 
ERSONNE Manager 
Cables Ltd., Crystal 
East, Harlow. Essex 
| Shentetl finders and teste 


A LARGE electron 
plications fr 
Finders 
ING a good technical ba og 
V.ALF. transmitter receivers emp 
quency control, automat _mod ilat ion ‘ Gc 
automatic frequen te now! ledge 
M.O.8. inspection procedure requirem 
an advantage 
RATES of pay rangin 
hour according 
xperience 
PLICATIONS are also invited 
SKILLED electronic r 
ELECTRO-Mechanica rument maker 
EAST London area mase reply, giving 
details of experience 2 
IRELESS Station 
by the 
GOLD Coast Government Posts 
munications Department for two tours of 18 
months in the first instance. Salary, et« 
according to qualifications and experience in 
consolidated sca:e £990 rising to £1,230 a year, 
with gratuity of up to £150 a year Outfit 
allowance £60. Liberal leave on full salary 
Free passages. Candidates should possess a 
Higher National Certificate or equivalent 
have had practical experience in two or 
V.H.F. link 
H.E. communication network; frequency 
keying and teleprinter maintenance; 
and H.F. direction finding systems; aeronautical 
navigation aids (ground); manufacture of light 
engineering equipment Candidates from the 
should apply through depart 


lable to success! 


ference letter, t 


dard Telephones & 


Fact ory, Industria] Estate 


and 


24 to 4 
qualification 


from 


42 y 
uper rintendent required 


and telecom- 


Crown Agent | 


full qual 
M2C/2910¢ 


ence and quote 98K 
K. Ltd ed Divisi« n) 


SOLE 


THE Malmesbury Division of E. K. Cole 

in the development 

and communication 
high priority 


Ltd 
and production 
equipment assv- 
defence projects 
Vacancies exist in the Development Depart 
ment for project engineer engineer and 
assistant engineers with training and exper 
ence in the following fields 
PULSE circuits 
Pulse modulators strobe systems 
amplifiers, time base generators, et« 
MICROWAVE technique 
Aerial design for radar 
guide components for high px 
K.P, and V.H.F. Communi 
Airborne and ground rece 
and aerial systems 
TRANSFORMER design 
High frequency power 
borne ec ve ment 
MECHANICAL engineering. 
Light ipeahadiont and structures 
scanners. 
APPLICANTS should have had technical train 
ing ty Degree or Higher National Certificate 
standard, and in the case of project engineers 
-—v engineers appropriate technical design 
capertente is necessary Commencing salaries 
be dependent on qualifications and ex- 
perience. and will compare favourably 
scales prevailing in the radio industry 
ing accommodation may be available 
near future for successful married applicants 
scheme is in eration, to- 
gether with canteen ani full welfare facilities 
in the first instance 
technical staff application form t) Per 
sonnel Manager, E. K. Cole, Ltd., Malmesbury 
ilts 


(2792 
OUNT VZRNON 
idd 


2192 
Northwood 
x 
TECHNICIAN, with experience 
and workshop practice, 
physics department; a first-hand knowledge of 
microwave and/or pulse circuit techniques 
would be an advantage; salary within the 
scale £450X £15 (3)x#£20 (1)—€515 p.a. plus 
London weighting N.H5 ceperennuatien 
scheme.—Appiicaticns to the Secretary 
House Governor as soon as possible y 
LECTRICIANS are required for work on 
dustrial ernie equipment by the 
Com ny of Wales, Ltd., Port Talbot 
APP ANTS should have previous experience 


scanners and 
wer T/R 
ation 
pivers 


wave 
unit 


transmitter 
transformers 


for alr 


for radar 


HOSPITAL, 


in electronics 
required for the 


| and/or * good technical background as basis for 
o 


ae | training 
HOSE wishing to apply 
full oe Ee “ age, 
tions. etc. 
PERSONN: ie , wera The Steel Com- 
a hs yu Lt P.O. Box No. 5, 


should write 
experience, 


giving 
qualifica- 


and | 
more }; 


Jury, 1954 


SPECIAL OFFERS 


oy tag eg A RECTIFIERS 7/6 ea 


1A 

AUTO PRANSPORMERS. 230/115 volts, 500 watts, 
50 cy. fully shrouded. New, METVIC, Q@O/- each 
MICROPHONES. 1T50. Moving coil, complete with 
3 pole plug and cable as used with the well known 
American Hallicrafters , 80/- ea 
BALL DRIVES. Epicyclicfriction, type 5 to 1.2/6 ea 
CAPILLARY T 250ft. coils 6AA/1473 Cam- 
bridge Inet. Co., 25/- per coll 
Eu MAG COUNTERS, Post Office type 
counting up to 9,909 operating from 1} volte D.C. 
Coil resistance 3 ohins, overall size 48 x 14 x Lh, 
perfect condit ea’ Live nat eun: h, post tes Je, 
ALKLUM LONG BATTERIES, 12 volt input, 
onsiating of 10 celle in crate, each cell is 1.2 vol 
45 A.H. Price complete, uncharged, 210. Carr. 10/- 
TELEPHONES. For intercommunication between 2 
r more positions, these “call and reply’ wal! sete 
are a complete unit with bell, mike and receiver in 
neat wood case and only need a length of twin bell 
wire between them. Brand new, suitable for office or 
home, £5 per pair 
TERRY ANGLEPOISE LAMPS complete with flex 
and 8.B.C. holder and shade. Willetay put,in any 
position, wall or machine fixing, 35/-, post 2/6 
VOLTMETERS. 0/200 v. A.C. 50 cy. 2pin. flush, 
moving coil Rectifier type, 3O/-, post 1/-; Also 
five 5 inch surface-type moving iron with open scale, 
only 60/-. Worth doub) 
R.F. UNITS TYPE 26. 
complete with valves 
to offer these 


5 milliamp. 


65 Me/s. Variable tuning, 
A fortunate purchase enables us 
unite at the special low price of 35/-. 


Specified for 
original packing 


** Inexpensive 
Television.’ With all valves, 
yo 6, carriage 7/6 

PLIFIERS. A high-fidelity unit with separate bass 

a treble controls, constant impedance attenuator 

for setting volume level. In metal case with handies, 

15 watt output, for 200/250 v. A.C. mains operation 

Inten‘ted for use with the Gaumont espero — yjector 
Idealior P.A. work, dances,etc. Less valv 

Or complete with all valves, ‘tib 12/6. 

200/250 v 


RECEIVER RilsZA. 100/124 Mo/s. with 
A.C. Power Pack and al) valves 5/-, carr. 10 
ROTARY CONVERTERS. Input 24 volts D.C., output 
230 volte A.C. 50 cycles, 100 watt, 98/6 a Also 
available with 12 volt input, 102/6, carr. 
MOVING COIL METER with 1 mA ol 
flush, rectifier type, scaled 0/100 volte A.« Resistance 
100 k. ohms. A very useful basic meter, 30/-. 


WILCO ELECTRONICS 


EPT. W 
204 LOWER ADDISCOMBE. RD., CROYDON 


2hin 


Port 
[3030 


* 


*Radiospares” 
Quality Parts 
The 
Service Engineer's 
First Choice 


* 


METERS |= 


FOR WORKSHOP AND LABORATORY 


Electrical test instruments re- 
paired and calibrated, all types 
and makes, ammeters, volt- 
meters, ohmmeters, OC/AC 
multirange meters, etc., meters 
converted and rescaled to speci- 
fication Quick cervice for 
industry 


THE ELECTRICAL INSTRUMENT 
REPAIR SERVICE 


329 Kilburn Lane, London, W.9. Tel. LAD 4168 


RELIANCE 


RELIANCE MNFG.,CO. (SOUTHWARK) 


SUTHERLAND ROAD 


pitman 
for technical books 


Principles of Television 


This book provides technicians and 
service engineers with a qualitative introduction 

» the theory underlying the design of television 
receivers and will be useful to students taking 
1 of which the syllabus includes 


Automatic Voltage Regulators 


and Stabilizers 


This new book covers 
of wae oe from those of a 
few watts output to those controlling thousands 
Profusely illustrated with photo- 
c plates and clear diagrammatic drawings. 


 DeTANS oF 


Sir Isaac Pitman & Sons Ltd. 


WIRELESS Wortp 


} $! TUATIONS VACANT 
AM iaditien ONS are invited for 
aaditional vacancies:— 
. A YOUNG Engineer to work in a team en- 
onan in design and deve.opment of electro- 
mechanical and electronic equipment alr 
craft Qualifications required are: (a ound 
technical background in light e-ectric o 
electronic engineering (b) Imagination 
tive and energy. ic) Inter B.Sc 
B.Sc. would be an advantage ef J 
2. A MAN to act as Senior Laboratory Tech 
| clan in a team engaged in the deve lopmen 
e.ectro-mechanica. devices for aircraft E. 
tial qua.ifications are; (a) so und pract ical 
perience im light electrical, electronic or 
engineering. (b) Ability to express a theo 
Gesign in terms of a good practical layout 
Ability to control and supervise iaboratory 
assistants and wiremen in the execution of 
above designs. An ex-R.E.M.E 5 
some civilian experience or a senior 
vice engineer with the abi.ity to « 
to this more varied type of 
acceptabie. Ref. S.L.T 
A LABORATORY Tech nicians 
Qualifications: (a) practica e in 
ite t electrical, electronic or a..ied enginee ing 
(b) ability to wire-up neatly equipment from 
a theoretical circuit and test same intelligently 
radio service engineers with a desire to engage 
in more interesting and varied work would be 
acceptabie Ref. L.T. 
PLEASE app-y in writing, 
to: Personnel Officer i 
.. Prefect Works Purley Way 
quoting the appropriate reference 2827 
= ENGLISH ELECTRIC Co., Ltd., have 
vacancies at 
LUTON and in Australia for 
JUNIOR Engineers and 
LABORATORY Assistants 
APPLICANTS should have a sound knowledge 
of electronic circuitry with preferably some 
radar experience 
THESE positions are permanent and progressive 
and attractive salaries are offered for able and 
experienced men. 
ASSISTANCE with housing for some of the 
“gy may ne | one and a staff pension scheme 
n operatih 
AP PLICATIONS to Dept. C.P.8., 536-7, Strand 
2, quoting reference 456V 281 
IRELESS Station Superintendent require 
by the 
NIGERIA Government Posts and Te eg! 
Department for one tour of 18 ) 
moaths in the first instance. Option of appoint 
ment (a) on temporary terms with salar 
in seale £864’ rising to £1,392 a 
gratuity of up to £150 a year, or (b) 
prospect of pensionable employment with salary 
etc., in scale £750 rising to £1,175 a year 
Outfit allowance £60. Free passages for Officer 
and wife. 
passages or grant of up to £150 annually for 
their maintenance in U.K Liberal leave on 
full salary Candidates must have had wide 
practical experience of modern radio techniques 
and equipment, in particular V.H.F. equipment 
and preferably also V.H.F. multi-channel equip 
ment.—-Write to the Crown Regents, 4, Millbank, 
London 8.W.1 State age, name in block let 
ters, full qualifications and experience and 
quote M2C/30086/WF [2979 


WIRELESS Operator Mechanics required for 
th 


FALKLAND Islands Dependencies Survey fo 

service in the Antarctic for tour of 18 or 30 

months in the first instance. Salary in scale 

£330 rising to £420 a year plus free quarters 

subsistence, clothing and liberal canteen stores 

while in Dependencies; it is possible to save 

almost all emoluments. Liberal leave on ful 

Salary. Candidates must be able to ansmit 

and receive morse at 20 words a I (platr 

| language or code) and be capable of elementary 

maintenance of wireless transmitting 

ceiving equipment.--Write to the Crown 

4. Millbank. London, 8.W.1. State age. name 

in block letters, full qualifications and. exveri 

ence and quote M2C/30572/WP 2s 
USH RADIO, Ltd., require for 
development laboratories at Chiswi . 

1. DEVELOPMENT engineers with a 

years’ practical experience of domestic 

television or communications circuit develop 

ment; should be familiar with mechanical |: 

out for production 

2. ASSISTA NT development engine 

| years’ practical experience of radio or isi 

development and sound knowledge of measure 

ment technicue 

3. TECHNICAL assistants. Should have some 

practical experience and a real interest in radio 

and television. Preferably with technical know 

ledge to Inter. B.Sc. standard 

FOR Grades 1 and 2 it is desirable that apoli 

cants hold a degree or its equivalent qualifica 

tion in engineering 

ALL the above positions are progressive and 

offer excellent prospects to men with ideas and 

the initiative to carry them ont 

WRITE. giving full of career to date 

| and salary expected t Chief Engineer 

Bush Radio, Lid., Power Rd , ick 14 


Sivins 


{2806 
ERVICE engineer, Glasgow. for amplifiers 
2 and recorders, mechanical dexterity advan 
tageous, experience of TV neither necessary 
nor desirable.—Box 5625 2964 
LECTRONIC engineer required immediately 
for develo om) work on deaf aids 
Thomas Thirs Lodge Rd Croydon 
Surrey 


] 
the following | 


621 ROMFORD "ROAD. LONDON. €.12 
CWO on COD * TEL: GRA 6677 


Assistance towards cost of children’s 


Thornton Heath 2165 12824 


T.V. TUBES £5—12" 


3 MONTHS’ GUARANTEE. Stil! our 
best buy, as supplied to the trade for the 
past 3 years. Not Ex-W.D. Had some 
hours’ use. Various types and makes, Picture 
shown to callers Carriage and insurance 
15/6 extra. Please quote make and type 
required, and set with model No. when 


ordering 
A 


SPECIAL OFFER of tubes with 
burns for testing and spares at 


30/- each, with cathode to 


heater short 50- each plus 


carriage and insurance 


DUNLOPILLO EX-COACH SEATS. 
34in. x l6in,. x 4in. With back (19in.), 376, 
ideal for cars, caravans and utilities. Carriage 


SPOTLIGHTS, 69. Butlers 
new but Ex-W.D. 7iin. 
dia., 6hin. deep. These 
lights are similar to those 
sold for £3-£5, but finished 
black This light is easily 
fitted to duinb 
bumper. Bulbs now ayvail- 
able 6 v. 36 watt and 12 v., 
48 watt. 4/6 each 


SIDELIGHTS. 1/9. Infra-red glass. 
changed for clear or red. 
As now law. Are over 2in. dia, 
Post 9d. 

AMPLIFIERS. Push-pul!. 77/6, 7 watts out- 
put. A.C. or Universal. 4 valves and irec 
ideal for Pick-up or Mike. Post 2/6. 
AMPLIFIERS. 57/6. 4-watts output. 3 
valves. A.C. of A.C./D.C. ideal for Pick-up 
or Mike. Post 2/6 

RECTIFIERS. 8/9. T.V. type. Salvage, 
guaranteed, 250 volt at 200 mA. Also 180 volt 
at 40 mA, 39, and New, 350 volt at 200 mA, 
12/9. Post |/- each. 
TELESCOPIC MASTS. 
used. Extend to 7ft. 6in. 
tip din. Closed length 1t5in. 
Gi PRICE 59. Post 1/3. 
Rona 
made B.T.H. 
SPECIAL OFFER. 
TRANSFORMERS. 
TRANS. 29%. EM.) 
case. Post |/-. 
EXTENSION SPEAKER CABINETS. 
9/9. Polished veneered. ideal for Bin. 
speaker, Post 2/6. 

EXTENSION SPEAKERS. Brand new 
64in. p m. speaker (low impedance). Mounted 
on polished and veneered baffe stand, + 
fret, Sft. lead ready connected. O 

19,9. Post 19 

RADIOGRAM CHASSIS. End drive, 
£6,176. Salvage, reconditioned, 3-wave 
band, 5-valve superhet (latest midgets), ext. 
speaker and pick-up sockets. Post 3/6 
BEDSIDE T.R.F. RADIOS. 4vaivel.&M. 
wave bands. Walnut, plastic or white cabinets. 
Complete £6/9/6, plus 3/6 P. & P. 

P.M. SPEAKERS. 12in. Truvox, 47/6. 
10in., 25/9, Bin., 18/6, 64in., 14/9, Sin., 13/9. 
All three ohms. Best makes, P. & P. 1/9 
MOTORS. '2-24 voles, with flexible shafe, 
18 ct. gold brushes. 17/6, Post 2/6. 
ACCUMULATORS. 7/9. New, 2 v. 45 
amperes. Post & Pkg. 2/-. 

BATTERIES. H.T. New 7/9, 90v. portable 
ex-W.D. 90v. 5/9. 9v. + liv., 5/9. 44v. new 
1/6. post 6d., post on H.T. batteries, 1/9 

700 MICRO AMP METER AND MOVE- 
MENTS (Radiator) (Air), 129. 


SEND STAMP FOR 1954 CATALOGUE 


irons of 


Easily 
ideal tail lamps. 
New Ex-W.D 


Ex-W.D., but un- 
Base diameter fin., 
ideal Aerial. 


Germanium. Brand new, 
Give first-class results. 
19. Post 6d 
MICROPHONE 
type, fully shielded 
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HIGH - FIDELITY 
FREQUENCY MODULATION 


REALISE THE FULL COMPASS 
OF YOUR EQUIPMENT. 


OUR “WW” DESIGN FM AM VHF 
RECEIVER is available for EX- 
STOCK DELIVERY FIELD- 
PROVEN RELIABILITY AND 

SENSITIVITY. 


£15.00 
£11,17.6 
£7.50 


Chassis with power supply. . 
Less P/S 


Leaflet 1/0. 


Ring ARC 
Trade enquiries invited. 
BEL SOUND PRODUCTS CO., 


Marlborough Yard, Archway, 
London, N.19. 


5078 for a demonstration. 


LARGE SPEAKER CABINETS 


1S” Walnut Veneered Sandfilied Enclosure 
with top baffle £18.0.0. Wainut Veneered 
Corner Cabinet Goodmans Axiom {50 Mk. Ii 
with super-imposed grill on front £16.0.0. 


ALAN CRANSTON, (Cabinet Makers), 
20, Lorrimore Bidgs., Oiney Road, Walworth, 
LONDON, 8.6.17. 


PRE-SET CONTROL LOCK 


Designed to lock the spindies of pre 
set potentiometers or trimmers with 
uut fotational or latera! displacement 
of shaft 
WIll accept wide 
range of panel 
thick nesses 


TYPE CH2 (right) 


TYPE PK2 Uef) 
Very 


attractive 
appearance § = for 


panel mounting 


Send for leaflet |2 
SUTTON COLDFIELD ELECTRICAL ENGINEERS 


Clifton St., Sutton Coldfield, phone 5666 


TELETRON SUPER INDUCTOR COILS 


WITH MINIATURE 
DUST CORES 


Type HAX. RF. Treastormer, 

Triple wound for Xtal diodes 

Extensively used a6 Radio 

“Head*’* tor Recording and 

Quality amplifiers. §/- each 
Pree from overlap. 


DUAL WAVE TRF. COILS 
Type TRE.A/HF. and TRY.A/D. Tuned anode with 
reaction. Ae.Pri. Windings with rising characteristic 
Pre-aligned. 7/- pair 
S/Het. Range for 5. M. and L.W. @/- pa 
IFT’s filters, etc. Stamp for data TEL £ T wt utilise 
all the features you expect from a good RF 

THE TELETRON Co., 
266, Nightingale Road, London, N.9. 


Prade enquiries to sole distributor SAM MOZER 


| their Devel 


| for 
| Spyiaante should have an engineering degree 
H A.M 


} (b) 
| electro-chemical 
| should preferably have O.N.C 


| sketches an 


| Development 
| (d) 


| APPLY in writing to the 


| in @ similar capacity essential 


| ing age, 
| Personnel 
LECTRC 


| some years’ experience.— 


59, Kendal Avenue, N./6. Edm. 7707 


ATIONS VAAN 
I Lae Best 4 nee "Ld Cheims ‘staf 


for et camera > tube divisi 
ROOM SUPERVISOR. 
Tet CAMERA OPERATOR. Applicants 
should have H.N.C, in radio. engineering or its 
dteirable.” and some experience would be 


is necessary and a science 

would be a considerable advantage 

CAL ASSISTANT. H.N.C. is neces- 

vacancy, together with some 
knowledge of Rt chemical processin 

(e) CIRCUIT MAINTENANC ENGINEER 

Some experience in this field is highly desirable, 

ether with suitable technical qualification 
I certain cases housing assistance may be 


rovided. 

WRITE with full details of qualifications and 
experience and quoting relevant vacancy and 
oe. r, A52, to pt. C.P.8., 336/7, Strand 


{3009 
HE McMurdo Instrument Co., Ltd., Ashtead 
Surrey, have the following vacancies in 
Group. Applicants must be 

of Brite bith. 
(a) ELECTRONIC Development Engineers (2) 
circuit and test gear development work 


¢ E. and be capable of work 
ing on their own initiative under the general 
guidance of a section head 
TECHNICAL Assistants (2) required for 
general development work on mechanical and 
development. Applicants 
or equivalent in 
an engineering subject, and should be capable 
of making up development samples from rough 
sorting out experimental results 


LABORATORY As. 

Engineer: 

mechanical work 

A DETAIL draughtsman with experience 

in design of small electrical components, etc 

Personnel Manager 
{3010 


etc 
(c) assist 


and 


Sistants to 
on electrical 


| FLEctTRONIC Engineer required for develop 


ment work on capacitance bridges and asso 
experience in this 
Write Box 5688. [2976 
for final test of 
previous experience 
-Apply to Box 

{2934 


ciated equipments, field 
essential, London area 
HARGEHAND required 


radio and television; 


LECTRONIC engineers required by the 
General Electric Co.. Ltd., Brown’s Lane. 
Allesiey, Coventry. in their development 
laboratories for work on the following items 
(A) Application and circuit theory of tran 
sistors. 
Design of R.F. modulators 
Investigation into valve parameters 
Design of valve test apparatus associated 
with (C) above 
(BE) Trials team in 
weapons 
F) Development of pulse circuitry 
Or guided weapons 
(G) Servo-Mechanisms 
(H) Microwave development 
(I) Test equipment 
ip General Radar circuit development 
K) Power units including electronic 
ligers and rectifier systems 
(L) Magnetic amplifiers 
APPLICANTS, preferably with a degree or an 
equivalent qualification, should have had at 
least two years’ experience in the development 
and engineering of service equipment as we 
as experience in one of the above.—Reply stat- 
qualifications and experience to the 
Manager. Ref. R.G 29% 
INIC engineer required by capacito 
manufacturers (East London) for develop- 
instruments and electrica 
opportunity for young engineer with 
ite Box 5810. 


connection with guided 


techniques 


stabi 


9 

ADIO service mechanics required by Smiths 
(Radiomobile), Ltd., for many parts e. the 
country.—Write details of experience and ¢ 
fications to Personne] Officer, Goodwood 
North Circular Rd., London, N.W.2. [0342 
RAUGHTSMEN vacancies for senior 
draughtsmen with experience of electronic 
and/or electro-mechanical engireering required 
preferably with experience of Ministry require- 


orks, 


ments. 
EXCELLENT prospects with good commencing 
salaries; non-contributory pension scheme in 
operation; applications will be treated in strict 
confidence and should give full chronological 
details of goenscetiens, experience and age to 
JOHN A. SMITH, Ltd., 24, Lichfield 8t., Wol- 
verhampton (2938 
DITOR for technica! publications dept. deal 
ing with wide range of electronics and 
allied apparatus. exp. of handbook production 
essentia London area; £750-£900 4 
Write, Box 5557, [294¢ 
ELEVISION/Radio service engineer, fully 
experienced all makes; good references 
able to 7 iy anent position.—A Aller 
& Co 4, Bridge Rd., Wembley Park 
(Arnold Mel.) [296 


Ts ICAL Writer (Electronics) required 
Applicants must have similar previous ex 
cane including editing and layout, and 
pity to write on electronic and rada 


Pension Scher 
including sala 
to Personne] Manager. Spercy 
Great West Rd., Brent- 
[3028 


wa conditions. 
joting No. 1485 ——- 
u 0. 
Co. iad. 
ddx. 


ODDIE FASTENERS 


Pat. 507249 


THIS FASTENER WITH ENDLESS 
APPLICATIONS—SIMPLE—POSITIVE 
SELF-LOCKING. MADE IN A 
VARIETY OF TYPES AND SIZES. 
SPECIAL FASTENERS TO SUIT 
CUSTOMERS’ REQUIREMENTS. 
WIDELY USED IN THE RADIO 
INDUSTRY. 


Ulustrated brochures aud other information 
will be gladly sent on request. 
DEPT “ W.W.” 


Oddie, Bradbury & Cull Ltd., Southampton 


Tel.: 55833 Cables: Fasteners, Southampton 


—MORLEY TRANSFORMERS——, 
QUALITY P.P 0./P. TRANS. 20w., super Silcor!ams 
Section low leakage windings, prim. ind. 75H. 
leakage ind. O75H. Sec. 3 and 15 ohms Prim. to 
indiv. requirements. Shrouded and term., wt. 5 ibs 
Sens, Ditto 15 w., 2) ens. L.P. CHOKES, 10H, 65 
mA. 4/6 15H. 100 mA., 10/6. 20H. 150 mA., 12/6. 
ORT Hitr. (isolation Trans., 25% sec. boost volt, 2 v., 
10/6 ; 6.3 v., 10/6. MAINS TRANS. 0-200/250 v 
tapped prim. 350-0-350 v. 80 mA. 5 v. 24., 6.39 
4a., etc., from 21/-, 6.3 v. 1) a. Htr. Trans., 76. 

ions for specials and rewinds. Part P. 4 P. 


2, PAWSONS RD. W. CROYDON, THO 1605 


YOUR METER DAMAGED? 


© Lead ng 
Electrical 
Instrument 
Repairers 

the 

Industry 


to 


Contractors to The Ministry of Suppiy 
Repairs by skilled craftamen of all makes and types of 
Voltmeters, Ammeters, Microammeters, Multirange Test 
meters. Electrical Thermometers, Recording Iastruments, 
ete. Quick deliveries—for speedy estimate send defective 
netruments by registered post to:-— 


L. GLASER & CO. 


Electrical Instrument Repairers 
96-100 ALDERSGATE STREET, E.C.1 
(Tet : MONarch 6822) 


ENGINEERS! 


Ww hatever your age or experience, you rea 
om i@ OPPORTUNITIES.” Pull details ot 
ihe ww way to pass A.M.1.Mech.B., A.M.1.C.E. 
G. (Biectrical, , General Cert, ete., on 


1 44 PAGES — fond detalles ot 


Coursesin all branches 
of Bagineering— 
M. 


ete. If you’ "re earning 
lesethan £15 week, tell 
us what intereste you 
and write for your copy 
a @ 
prota + | al 
\oday—F 


BLET. 
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ANNOUNCEMENT! : 


DENCO (CLACTON) 
LIMITED 


In 


the we 


order to avoid confusion between 


ll-known trademark “DELCO” 


and our own trademark ‘‘ DENCO” | 


and as “ DELCO” was registered as 


a trademark before “DENCO”’, we 
have agreed to withdraw our “‘ DEN- 
®t lg 


and revert 


‘MAXI Q” In future all of our 


products will be manufactured, adver- | 


Cis< solkc 


d and 1 under the registered 
mark “ MAXI Q”, 


j 
rac 


DENCO(CLACTON)LIMITED 


357,359 OLD RD., CLACTON-ON-SEA, 
ESSEX 


DUODE 
N.E.W.S 


trademarks from the Register | 
to our former trademark | 


| HOUS:) 


ABERDEEN 
TOKYO 
VANCOUVER 
CAPE TOWN 
STOCKHOLM 
HONG KONG 
TORONTO 
SINGAPORE 


And also E! Ballah, Guadalajara, Burnley, 
Ryukyu, Maracaibo, Hoddesdon, Ponoka, 
Port of Spain, Wellington, Soho, Colombo, 
Hoghton and all ! 


As you may have guessed by now these are 
all places to which Duodes have gone recently, 
bringing natural sound to people who want 
to hear recorded or broadcast music at its 
very best 


North, East, West, South, look them up and 
you will see how far and wide Duode quality 
spreads its influence amongst those who 
listen critically. If we could publish even a 
few of the letters which come to tell how 
much joy Duodes give to their owners you 
would be convinced 


As it is, we can only tell you. and again 
say that if you have a keen ear and can listen 
critically and objectively you must hear a 
Duode properly mounted and demonstrated. 

Why not send us a line today, for the latest 
Duode details 


BARKER SOUND REPRODUCERS 


3 NEWMAN YARD, LONDON, W.1 
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SITUATIONS VACANT 

ENIOR Mechanical Designer Draughtsman 

required to lead a newly formed section en- 
gaged on special machine and eq lipment 
evelopment required for the manufacture of 

paper dielectric capacitors 

PLICANTS should possess H.N.C have 

pan an engineering apprenticeship, or have 
sound workshop experience in light enginee! ing 
and have held a position of responsibility in a 
drawing office. 

THE company is engaged on a major expansion 
programme in this field and the position wil 
offer wide scope for an individual who 
original thoughts and inventive talents f 
creation of machines applicable to 
proeye on methods. 

APPLY-.to Box 5771, quoting B.H.2 [3017 
Cour ETENT radio and television engineer 

required to take charge of a manufacturer's 

service department; A to control staff and 
deal with telephone inguiries and correspond 
| ence, etc., essential.-Apply to Box 5496. [2935 


GALPIN’S 


ELECTRICAL STORES 
408 HIGH STREET, LEWISHAM, S.E.!}. 
Tel.: Lee Green 0309. Nr. Lewisham Hospital. 
TERMS: CASH WITH ORDER, NO C.O.D 
All goods sent on 7 days’ approval against cash 
EARLY CLOSING DAY THURSDAY 
HEAVY DUTY SPOT WELDER TRANS. 


FORMERS, input 200/250 volts. OUTPUT a 
combination of 2, 4, 6, 8, bd h. — at 120/150 


Amps. New £6/15'- each, 
LIGHT ARC WELDING "7 TR ‘NSPORMERS 
Output 40/60 volts, 30/40 


A® outstanding opportunity is offered to an 
electronics liaison engineer in the new 
electronic equipment division of an 
established electrical company who are expand- 
ing to a South Coast area. 
THE qualifications for this post are a sound 
technical background, considerable knowledge 
and experience of centimetric radar systems 
pulse and microwave techniques, applicants 
should also be capable of co-ordinating the 
| a of design and production authorities, and 
be able to acept the responsibility for assessing 
test uipment and specification requirements 
od * ar production properte, 
E salary for this post will be comn.ensur- 
b with ability.—Interested applicants should 
write giving full details of the above aneels 
ences and age to Box 4830. 2817 
LECTRONIC Functional Test Dept. of The 
English Electric Cu., Ltd.. Luton, require 
additional staff with experience in radio and 
radar techniques and testing, or electron ib- 
assembiies and systems. 
ING assistance availabie to successfu 
g7e.icants from the Greater London area 
rite, tating age, qua-ifications 
present salary and Ref. S.A.58A 
sonnel Maneser, The English Electric Co 
The Airport, Luton, Beds 
RITISH INTERNATIONAL AIRLINES, Ltd 
Kuwait, invite application, from single men 
holding a radio engineer's licence categorie 
A and B or those to accept separa- 
tion from their fami) 
PREFERENCE will be given to applic rant with 
Dakota aieeets radio installation experience 
EMOLUM , free of local taxation, and 
conditions a service include 
1. BASIC salary in the scale 


£815 

2. OVERSEAS Allowance: Single men £200 p.a 
married men £250 p.a 

3. ee a Living Allowance 
per nt 
4. RECREATIONAL 
furnished quarters at nominal charges 
5. FREE medical service, and home 
the rate of eight weeks for each year's 
in Kuwait 

6. THREE-YEAR contract 
termination clauses 
APPLICATIONS should be addressed 
Staff Manager, Subsidiaries, British 
| Airways Corporation, Airvays House 
West Rd., Brentford, Middlesex 


ENIOR and Junior Electronic Engineers re 

quired for audio and acoustic projects 
Applicants should give full details of qualifica 
tions and eaperenee by letter to-——-Personne! 
~~ Pye, Ltd Andrew's Rd 
bri 

EGHNICAL writer (male or female) holding 

B.Sc. or similar degree, required to prepare 
instructional handbooks for complex electronic 
equipments Apply, stating qualifications, 
; Cinema-Television, Ltd., Worsley Bridge Rd 
Lower Sydenham, 8.E.26. (2987 

ECHNICAL author for severa!] interestin 

projects in North London area; exp. o 

electronics a communications desirable: 
perm sition for suitable applicant; salary 
scale £650-£200 pa. depending on exp.—-Write 
Box 5558. {2947 

EST Room Supervisor required by electronic 

and radar firm of international repute for 
appointment which will provide an outstanding 
op rtunity to the successful applicant in an 

irely new production group located in the 
South Coast area 

ESSENTIAL qualifications are 
(a) GOOD technical background 
(b) EXPERIENCE the testing 
associated with the production 
radar, servo | 
(c) ABILITY tro 
SUPERANNUATION scheme exists and housing 
assistance may be given Write fullest details 
of education, experience and age, to—Box 4907 


(2832 

XPERIENCED radio testers and inspectors 

required for production of communication 

and radio apparatus. also instrument makers 

wirers and assemblers, for Sectory test. appara- 

is Apply Personnel Manager, E 
co Works, Malmesbury, Wiits 

HARGEHAND radar mechanic required 

| supervise a small maintenance section 

| responsible for servicing microwave test equip- 

ment, previous experience of microwave equip- 
ment essential; applicants should have C ‘ 

ec- 


Telecoms. date or atone! Certificate in 
trical En; ri zi to 
ng’s 


| oO Gupervisor. 
ross Rd., Dundee. (2961 | 


£715x£25 to 


of Rupees 706 


transport and fully 
leave at 
service 
subject to 
to the 
Overseas 
Great 
(2993 


requirements 
of microwave 


staff 


in 


ly confidence 
erranti, 


Lt., 


old 
combination of 


| FORMERS 200/250 volts Input. Output a 


normal | 


to | 


200/250 volts Input, 

Amps. £7/5/- each. 

| MEDIUM SPOT WELDING TRANS- 

FORMERS, input 200/250 volts, OUTPUT a 
. 4, 6, 8, 10, 12 voles at 50/70 

amps., new €5/2/6, C/ paid. 

| HEAVY DUTY L.T. OUTPUT TRANS. 

com- 

18 and 24 volts at 30 amps. 


18, 24 
2/-. Another 
18, 24 volts 


bination of 6, 12, 
£4/2/6 each. C/paid 
Another Input as above, Output 0, 6, 12, 
volts at 12 amps., $5/- each, 
Input as above, OUTPUT 0, on. 

| 6/8 amps., 46/6 each. 

HEAVY DUTY L.T. TRANSFORMERS, 
suitable for rectifiers, soil heating, etc. Input 
| 200/250 volts, Output a combination of 6, 12, 
| 18, 24, 30, 36 voles at 15 amps, 67/6 each, post 2/6 
| Another Input and Output as above but at 6 
amps., 47/6, post 2/-. Another input and output 
as above but at 4 amps., 34/6 each. 

CONVERTORS, 400 watts output, 24 volts D.C. 
| input, 50 volts 50 cycles | phase output. Com- 
plete with step-up transformer from 50 volts to 
230 voles at 400 watts. £12/10/- each C/F 

Ditto 700 watts. €9/10/- each C/F, fully guaran- 


teed 

ROTARY CONVERTORS. 
input, 230 volts > = meet. 
250 watts. £15 each C’F 

HEAVY DUTY. CHARGERS. 200/250 volts 
as” one 36 volts at 36 amps. Output D.C. 
LARGE STUD TYPE DIMMER RESIS- 
TANCES or 200/250 voles at 400 watts. 32/6 
| each 

EX-RADAR MAINS TRANSFORMERS. In 
| put 230 volts. Output 4 or 5 Kilo-volts at 30 min. 
also 3 L.T. windings 4v.22.,63 v.28, 2v.24., 
these transformers are capable of a _ er output 
than stated and are immersed in oil 15/- each 
carriage 5/- 
DIMMER RESISTANCES. Large type 2.000 
watts rating. 45/- each, carriage 5/- 
MAINS TRANSFORMER (NEW), input 
200/250 volts in steps of 10 volts, output 350/0/3 
volts, 180 m/amps 4 volts 4 amps., 5 volts 3 amps., 
6.3 voles 4 amps., 45/- each, t 1/6; another 
350/0/350 volts 180 m/amps., 6.3 volts 8 amps., 
0/4/5) voles 4 amps., 45/- each, post 1/6; another 
500/0/500 volts 150 amps., 4 volts 4 amps. C.T. 
6.3 volts 4 amps., C.T., 5 voles 3 amps., 6 each, 
post 1/6; another 425/0/425 volts 160 m/amps., 
6.3 volts 4 on C.T., cwice 5 volts 3 amps., 


47/6 each, 6 
| MAINS TRANSFORMERS 200-250 volts 
input, output 400/0/400 volts, 280 miamps., 6.3 v. 
|\Ba,2v.3a,5v. 3a. 4v. 28, 4.24. the last 
two heaters insulated at 8,000 volts, 85/- each; 
another 200/230 volts input, noe tapped 0, 9, 
18 volts at 4 amps., 25/- each 

Ex-U.S.A. ROTARY CONVERTORS, 12 
volts D.C. input, outputs 500 voles 50 mA 
275 v. 100 mA Comgiots with smoothing, 2/4 
each carriage 2/6. As 

Ex-NAVA ROTARY ‘CONVERTORS, 10¥ 
D.C. input 230, voics A.C. 50 «y., | ph. 250 watts, 
output. Weight approx. | Ibs 412/10). 
c/forward. 

Ex-W.D. U.S.A. HAND GENERATORS 
less winding handle, output 425 volts at 110 mA., 
at 6.3 v., 24 amps., o with 

3» - each, carriage 2/6 

ELECTRIC LIGHT CHECK METERS, uselu' 
for sub-letting, garages, etc., all for 200/250 volts 
A.C. mai *! 5 7 jcad, 19/- each; 10 amps., 22/6; 
2a amps., 32/6. 

| MaTEne. | bed coil, 0 to 14 amps. 18/6 each. 
Ditto, Moving Iron, suitable for A.C. 0 to 30 amps., 
25/- each. Another moving coil, 100 to 250 amps. 
D.C. 35/- each, all 4in. scale. 

| 1,000 WATT AUTO WOUND VOLTAGE 
| CHANGER TRANSFORMER tapped 0//10/ 
200/230/250 volts. £5/15/- each, carriage 4/6 
1,500 watt ditto, £7/15/-, carriage 7/6. 

| 350 watt 55/-, 500 watt 75/-, 200 watt 45). 


Clients in Eire, please allow at least double 
the carriage stated to allow for custom 
clearance charges. 


230 volts D.C 
50 cycles | phase at 


P s 


136 


QUARTZ CRYSTAL UNITS 


The type B7 unit is mounted in the standard 87G 
valve envelope and is hermetically sealed and 
fully evacuated 
Available for the frequency ranges from 100 kc/s 
to 500 ke/s. and from 3 Mc/s. to 16 Mc/s. Gold 
electrodes applied by cathodic sputtering give 
permanence of calibration. Normal adjustment 
accuracy 0.01°., Max. adjustment accuracy 0.003 
Early delivery can be given of most frequen- 
cies, and we will be pleased to quote for 
your specific requirements 
THE QUARTZ CRYSTAL Co. Ltd. 
63-71 Kingston Road, 
NEW MALDEN, SURREY 
Telephone Cables, etc 
MALden 0334 QUARTZCO NEWMALDEN 


HERWGDD 
NSTRUMENT 


LimiTéo 
Production Manufacturers of Capstan and Machined 
Components — Light Accurate Sheet Metal and 
Press Work. A.i.D. Approved. 


Bnquiries invite ¢ Hampstead 6655 


5 ROSEMONT ROAD, LONDON. N.W 3 


TELECRAFT 


TV AERIALS 
ARE CHEAPER AND BETTEA 
Send for Lists 
TELECRAFT LTD 
THORNTON HEATH, SURREY 
THOrnton Heath | 191-2 


ARIA Vki7's 


RADIOS PHONOGRAPHS TV 
TEST EQUIPMENT HI-FI 
Write for FREE Brochure 


Radio Kits. Inc. + 120 ceoar street 


NEW YORK 6, NEW YORK « U.S.A. 


Builda really Portable’ Tape: Recorder 
with the new 


“CHALLENGER” 


Three speed high fidelity tape deck 


A first-class precision-built deck 
Beautifully finished in Old Gold stove enamel 
Size only 11° x 74°—Weight 6 lb 


Price £10.10.0 


Send stamp for detat/ 


E.W.A. 


266 Warbreck Drive, Blackpool 


Wrretess WorLD 


SITUATIONS VACANT 
APACITOR manufacturers in South London 
require an ass oduction ma 
appiicants should ave eper of va 
types of capacitor 
duction schedule 
ence and sa@‘ary 


ELEVISION engineer equired for demor 
stration installation un (T.V. transmi 
sion equipment) 1Us "willing to trave 
overseas.--Apply by letter in first instance t& 
Engineer -in- Charge Demonstration and In 
stallation Section, Pye, Ltd., Cambridge 2761 


LECTRONIC techni 
pecial equipment 
of e¢.ectronic t T 
uitry senent a 
r ful icant J 
Way Hitchin Herts 
ARTRIDGE TRANSFORMERS 
jumior designs engineer 
experience of transf 
ve 4 8 ,0d 
y in riting 
ans former: s, Ltd 


LECTRONIC or 
for senior post in dev 
capacitor manufacturer 
under 35 with experience in 
we or cabie industry; works 
ite in confidence Box 5271 
YE laa require experienced 
engineers for radio receiver 
Cambridge; salaries in 
£800 according to qual 
nel Department, Pye 
Cambridge 
EADING 
technical 
vacancies salaried pension 
electronic/electrica rience essent 
Write, setting out ful: details of age, exper 
ence and salary equired, to Box 526¢ 


circ 


electrical engineer 
elopment 
excellent 


requ 

laboratory 
scope for 
capacitor 
East Lor 


turer 
aunts fo 


require 


Television Engin 
Rel Radio 
who 


ULLY experienced Redio 
eer, able to drive. re ~ fi by 

and Television Rental C are ex 
tending and developing in the Wee t Midland 
iving accommodation available commencing 
salary from £550; excellent prospects for pro 
gressive man.—Box 5689 2977 


LECTRONIC Engineer 

quired by Scientific In 
servicing photo-electri nstruments Good 
prospects for keen man. Camden Town dist 
Five-day week superannuation, good welfare 
facilities.—Please apply ating age, expe . 
and salary required to Box 5084 

LECTRONIC development engineer requ 

for firm in 8.E. London; H.N.¢ r 
standard wit electronic test 
practice for design w 
f ommenc ing neighbourhood 
£600.-—-Write particulars E 
5769 


ECCA RADAR, 
tronic inspectors 
rressive staff posts 
in @ similar Reid 
sound technical training 
sonnel Officer, Decca Radar, 
Rise. Tolworth, Surrey 


| Genvics 
tion 
| prospects 
no V servicing 
only first-class men 
out supervision_ need 
48. New Rd., Peterborough 


ENIOR Development Er 
work on impregnated and other diele 
the applicant should be a physic 
chemist or electrical engineer 
standard, and will be required to initi 
upervise the development through 
tages 
THE position offers exceptional scope t 
of better than average capabilities 
equipped laboratory available, but su 
applicant will be required improve fa 
aS need arises 
| APPLY to Box 5770, qu 
ECHNICAL Trans r 
fluent Dutch and/ Or Ger 
nternational electrical 
ound knowledge of electronics 
preferably gg ee — willing 
abroad; sala accore qualificatio 
Pull_detat's to. _Box ‘5778, 


RANSPORMER 
velopment project 
quency wwer transformers 
oil-filled units, et« Apply 
fications and experience, to 
Manager (Ref. R ) 
Ltd rown's Lane. Allesiey 


ADIO and radar testers; first-class men 

required for work on V.H.F. communica 
tion gear and Government contracts for radio 
and radar equipment by Midland manufac 
turers.—Men with wide experience of fault 
finding in any of the fields mentioned should 
write, giving full details, to Box 4508. {2755 


XPERIENCED fault-finders wanted by Mid 

land manufacturers of radio equipment 
permanent posts located in the Midlands are 
offered to men with experience of radar. radio 
control, V.H.F. equipment.— Write, stating fully 
experience and salary required, to Personne) 
Manager, Box 4509 [2756 


(about 30 years) re 
strument Makers fo 


ent 


equire technica 


engineer requ good 


illness 


remuner 


Chapmar 


gineer require 


B.H.1 


(British borr 
man or Frencl 


Designer required for de 
invol iving audio-fre 
pulse transformers 
stating age. quali 
The Personne 
The General Electric Cc 
Coventry (O2€ 


JuLy, 1954 


THE MAGNEGRAPH 
RECORDING CO. LTD. 


1, Hanway Place, London, W.|. 


SPECIALISTS 
ONLY IN 
MAGNETIC RECORDING 
EQUIPMENT. 


Send stamped addressed envelope for 
details of :- 


HIRES 

SALES 

REPAIRS 
DEVELOPMENT 
DESIGN 
ACCESSORIES 


Telephone: Langham 2156 


BRASS, COPPER, DURAL, 
ALUMINIUM, BRONZE 
ROD, BAR, SHEET, TUBE, STRIP, WIRE 
3,000 STANDARD STOCK SIZES 
No Quantity too Small List on application 

H. ROLLET & Co., Ltd. 
6 Chesham Place, S.W.1. SLOan 
ALSO AT LIVERPOOL, BIRMINGHAM, 
MANCHESTE@, LEED} 


3463 


99 
« 3 


THE 
DESIGN and DEVELOPMENT 
of specialised equipment for 
Research and industry. 


DUN-SOBIESON ELECTRICAL CO., 


17 Victoria Gardens, London, W.11. Park 6636 


‘InterTalk ' 
CARRIES YOUR VOICE 


COMPLETE INTER-COM 
SYSTEM FOR Office 
FACTORY, STORES, ETC 


EASCO ELECTRICAL 
LTD. Dept. W.W 


Brighton Terrace, $.W.? 
Phone/Grams : BRixton 496/ -2-3 


1954-5 


(CATALOGUE 


JUST RELEASED 


* 60 PAGES 

% 2000 COMPONENT TYPES 

% 500 ILLUSTRATIONS 
PRICE |/- 

COVENTRY RADIO 


189 DUNSTABLE RD., LUTON 
Tel; LUTON 2677 


JuLy, 1954 


SOUTHERN RADIO'S WIRELESS BARGAINS 


TELESONIC 4-valve Battery Portable 
plete with Hivac Valves. in Metal Carrying Case. | 
Simply converted to Personal Portable, 42 /| 
including Conversion Sheet. 
TRANSMITTER-RECEIVERS. Type “i8"| 
Mark Ill, COMPRISING SUPER-HET RECEIVER 
and TRANSMITTER TWO UNITS CON- 
Com- 


Com- 


TAINED IN METAL CARRYING CASE 
plete 8-valves BARGAIN CLEARANCE OF 
REMAINING STOCK, €4/10)-. 

RECEIVERS TYPE “ 109" 8&-VALVES WITH | 
VIBRATOR PACK FOR 6-volts BUILT-IN | 
SPEAKER. 1.8 to 8.5 Mcs. Contained in Metal 
Case. Perfect. !00 ONLY, £5. Bargain Clear- | 
ance of Remaining Stock 

BOMBSIGHT COMPUTERS. Ex-R.A.F. New. 
Contains Gyro, Motors, Rev. Counters, Gear 
Wheels, etc., etc. Ideal for Model Makers, etc., 
£3/5/-, plus 10/- carriage 

CRYSTAL MONITORS. Mg at = 
Transit Case. Less Crystals, 8/- 
LUFBRA HOLE CUTTERS. *NDIUSTABLE 
i to 3iins. For Metal, Wood, Plastic, etc., 6/6. 
RESISTANCES. 1/00 Assorted. Useful Values. 
Wire end, 12/6 per 100 
CONDENSERS. '|00 Assorted 
Tub, etc, 15/- per 100 

PLASTIC CASES. /i4in. by {/Ofin. Trans- 
parent. Ideal for Maps, Photos, Display etc., 5/6. 
STAR IDENTIFIERS. Type | A-N. Covers 
both Hemispheres. in Case, 5/6 

CONTACTOR TIME SWITCHES. Complete | 
in Sound Proof Case. 2impulses per sec. Thermo- 
static Control, 11 6. 

—- CONTACTORS for use with above, 


New in 


Mica. Metal 


MOnse TAPPERS. Standard Type ex-Govt., 

3/6. Heavy Duty Type “ D,’ 6. COMPLETE 
MORSE PRACTICE SET with BUZZER, 6/9. 
DIMMER CONTROLS. Bakelite Wire 
Wound. New, 1/3 each 
MAGNETIC RELAY SWITCH. 
5-723 
METERS. 12 instruments may need adjustment 
or cases broken, 35/- for 12 


Full List OF RADIO BOOKS 244. 
SOUTHERN RADIO SUPPLY LTD. | 


Il Little Newport Street, London, W.C.2. 
Gerrard 6653 


Bakelite. | 
26 each 
| 


3 Valve AMPLIFIER 
for Gram, Mike, Radio, etc. 


| development of nuc 


200/250 v. AC Valve line-up : 6SG7, 6X5, 
6V6 output 4 watts with matched output 
transformer for 2-3 ohms speaker, tone control, 
etc Size 5x 8 x 6in. blue crackle finish. Fully 
guaranteed at £5196, pp. 2/6 


TRADE SUPPLIED 


E.H.T. TRANS.- 
FORMERS. 

5-6 Kv. with U22 Rect, | 
37/6, pp. 26 


TRANSFORMERS Prim. 200-240 tapped. 
300-0-300 80 MA., 6.3 v. 3 amp. 4 v. 2 
Tropicalised drop-through type 11/6, pp. 1/6. 
BARGAIN OFFER—New shop-soiled Port- 
able Tape Recorder by well known maker. 
200 250 A.C. 2-speed (74 and 124). Good repro- 

on speech and music, records from radio 
or pick-up. List price £69. Our price €37/10/-, | 


cl. hand mike 


Jackson's Radio Supplies’ 
163, Edgware Road, London, W.2, 


Sec. 
amp. 


ductior 


SITUATIONS VACANT 
Ad Vscaner occurs with a leading man 

for a man experienced in waveguide 
measurement: an ex-Serviceman with the 
necessary experience of testing and fault find 
ing om radar gear would be considered.—-Write 
stating age, experience and salary required t 
Box 5564 [2953 


ENIOR draughismen (electrical) 
by aircraft company; applicants 
have considerable experience in latest 
aircraft electrical installations; progressive 
and pensionable position; write with full per 
sonal particulars to—Box No. 5497, and quote 
reference H.231 2936 


ALE Trainee, aged 25-35 required with 
sound basic knowledge of electricity for 
work in connection with specialised electrical 
equipment installations in operating 
theatres. accordig to age and experi 
ence. Apply writing to ecretar) rhe 
London Hospital, Whitechapel, E.1 {3011 
ENIOR Mechanical Designers and Draughts 
men required for Radio and Television 
Design Department Apply in writing, giving 
full details of age, experience and qualifications 
to Personne! Department, Murphy Radio Ltd 
Welwyn Garden City, quoting *’ Design Depart 
ment.”’ fossa 
or - experience of mechanical 
subminiature electronic 
re A should be familiar with layout and 
wiring to interservice standards, design and 
mane acture of mechanical parts and prepara- 
tion of working drawings. Degree not essen- 
tial, preference given to persons with 
Practical experience. (Ref. 86.) 


EXPERIENCED Wiremen for work 
mental subminiature electronic 

Applicants should be used to 
from circuit diagrams and be 
workshop practice Ability to 
ings an advantage. (Ref. &7.) 
PLEASE write in detail, quoting 
nuinber of sition sought, to: The 
Manager (Technical Emp.cyment) 

land Propellers, Ltd Manor Rd., 
erts 


CIENTIFIC Instrument Makers in 

London have few vacancies for 
laboratory assistants and wiremen 
development and production of high 
electrical and electronic apparatus 
week, canteen, good welfare facilities 
apply, stating age, experience and sa! 
quired, to Box 5083. 


required 


should 


design 
equipment 


on experi- 
equipment 
working direct 
familiar with 
prepare draw 


reference 
Personnel 
De Havi 
Hatfield 

(2892 


North 


quality 
Five-day 


od experi 

I red bj 

boa Laboratories, "Staftord. 

work on prototype equipment; this post 

scope for advancement to men of initiative 

only -_ with experience will be considered 
quoting Lash 1243A, to Dept. C.P8 
"etrand, wc.2 2937 


ANTED, top grade television service en- 

gineers with first-rate practical experience 
over a wide range of makes. Abie to drive and 
must have real ability to diagnose faults and 
effect repairs quickly. Greater London area 
Commencing salar £700-£800 per annum 
Pension scheme Only really first-grade men 
— apply.—Please telephone Museum 6888 

01. 


Ex 
A* Opportunity for young, versatile and 

enious electronic engineers to 
experience in the application of transistor 
a wide variety of circuits is offered 
English Electric Company, Ltd., Luton 
views may be arranged locally 

own convenience.— Write 

» 5336/7 


in 


quoting Ref 


HILIPS BALHAM WORKS, Lid 
ne, Balham, 58.W.12 
in electrical engineering or phy 
preferably with experience in electronics 
onic and radiation 
appointment with 
giving full details 


for 
instru 
excellent 
of age 
experience, etc 
SSISTANT required to electronic 
for servicing of low frequency 


engineer 
equipment 


used for the measurement of stress and vibra- | 


tion and to assist in its development; progres- 
sive staff appointment with pension scheme 
pels in writing to the Personnel Manager, 
The Pairey Aviation Co., Ltd., Hayes, Middle- 
sex, quoting reference T 2966 
ADIO testers required, some V.H.F 
ence desiratle together with some 
knowledge on domestic or service eq 
Applications, giving full details 
experience and qualifications, should be sub 
mitted in writing to the Personne! Manager 
Pye Telecommunications, Ltd., Newmarket Rad 
Cambridge 


ITCHAM WORKS 
technica! 


experi - 
servicing 
iipment 
of 7h 


Ltd. 
assistants 
without close supervision. 
radio and/or television 
ciated components 
opportunities for 
tory laboratory 
facturer 

COMMENCING salaries in accordance with 
experience and qualifications,--Candidate 
should have academic qualifications in 
to the standard of a >., should apply 
writing to the Personnel Officer Mitcham 
Works, Ltd New Rd., Mitcham Junction 
| Surrey, quoting reference G.1 (2989 


have vacancies 
able to carry 
measurement 
receivers and a 
These posts offer exce 
young men to enter 
of a leading receiver 


lent 
the fac- 
manu- 


types of | 


| Gas, 


| 
good 


| tyre, 
| New and 


3038 | 


gain | 


[2914 | 


capacity 3-jaw chuck, 4-speed pulley 
| for circular saw grinder, polisher, drill, etc. 


4 «Gain o 75 ff 
SHERMAN’S 
All Car. Paid and Money-Back Guarantee ! 


HIGH PRESSURE 
REDUCING VALVE 
Complete with 0-3,000!b. 
per sq. in. pressure 
gauge. Suitable for Com- 
pressors Cylinders of 


Slightly used 8/6 
12/6 


Brand new 
and boxed 
AIR BOTTLE 
23in. x Sin. diam. Tested 
to 300!b. per sq. in. Suitable for 
above valve or compressor 


Set of TWIST DRILLS 
9 drills, ~—tin., complete with plastic 
case and stand Brand new 


46 


APOLLO 
SPRAY GUN 
Ideal for model maker 
and handyman will 
spray paints, insecticides, 
etc Will work from 
foot pump, spare car 
compressor, etc 


boxed 


ALL-STEEL 
TOOL BOX 
Complete with re- 
movable inner tray. 
Fitted with strong 
hasp, staple and 
carrying handles, 
OA. size 24in. x 
Bin. x Bin. Made 
to sell far in excess 
of our 
price. 36 6 
BOMB SIGHT 
COMPUTOR 


maker's 

paradise, over 56 Ib > 

of magnificently made gears, driving shafts, 
bearings, miniature motor, repeater motor, 
gyroscopes, etc. All supplied in a strong, wooden 
transit case 24in. x 22in. x Ilin, high which 
itself is ideal as a tool box 


OHMMETER. 4 scales, 
2hin. diameter, reading 0-5,000 
ohms, 0-60 mA., O15 ¥v., 
0-3 v., suitable for continuity 
Will operate from 

battery, strong case, 

with full instructions engraved 


on back. Brand new 
Carrying sling, 1/- a 00 6 
espunrens 
STEEL SPINDLE 
1Sin. long. Com- 


plete with tin. 
Ideal 


l/6cth h.p. MAINS MOTOR, 230/250 v. single 

phase, induction type motor suitable 

for above 75 = 

TERMS—CASH WITH ORDER. 

Phone Orders Accepted. 

Showrooms: 

479 HARROW ROAD, LONDON, W./0. 
LADbroke 1718. 

HIGH STREET, HARLESDEN, N.W./0. 


SHERMAN’'S 


SUPPLY COMPANY 


C.0.D, I. EXTRA 
(Dept. W4) 


(/escrionss 17, xox MOTORS. 
With voltage control resistor. 
paid. 


Weight 6 ib., 57/6, carr 

4-VALVE (Used) SUPEREET UTILITY RECEIVERS. 
dium wave only. Four vaives, P.M. Speaker 

complete in ine wood cabinet size 18) x 12 x 6hin 

In aehae condi*ion. A.C, mains 200/250 volts. Price 
£4/10/-. Carr. etc. 7/6. 

UNISELECTOR SWITCHES. Have many ap age 
including automatic cireuit selection 
mee on 260-60 v. Pull Wipers, 3-bank, 

it Wipers, 6-bank, 22/6. Pius 1/6 P. & P 
GROOVE LOCATING UNITS enabling operator to 
preselect any point on 10, 12 or LGin. discs for play- 
back purposes. 
Consists of substantial machined casting with adjust 
able counterpoise pick-up arm fitted with high fidelity 
Pick-up and instantaneous calibrated grove selector 
with micrometer adjustment and “ velyet touch’ 
lever for dropping pick-up. £8/10/-, carr. paid 
ELECTRO MAGNETIC COUNTERS. Ex-G.P.0 
every one perfect, electro-magnetic, 500 ohm coll, 
counting to 9,000, operated from 25-v.-b0-v. D.O., 
4bina. long x “u x Lin. , Many industrial and domestic 
uses, 15/-. FP. & P 04. 


See previous (ssucs for viher bargains 
N.B.—Carriage charges relate to British Isles only 


23 LISLE ST.(cer. 2969)LONDON, W.C.2 


WirELess WORLD 


| work is 
. AOIDC 100-250 ¥v., 
Bize approx. 44  4in. | 


| systems, duties 


| tions, €x 


|; at least 5 years’ practical 


| expe. 
| full deta 


Closed Thursiay 1 p.m. Open all day Saturday 


MAGNETIC SOUND HEADS 
for Tape Recording Machines. 
Also Miniature Types suitable for 
Cine Projectors. 
Manufacturers’ Contracts Undertaken 
ALTAFLEX LTD., 


56 GT. HAMPTON STREET, 
BIRMINGHAM, i6 


| and maintenance 


| their experience, etc., to 


CHAFFEY | 


CABINET COMPANY 


63a, CHELTENHAM RD., LONDON, 8.6.15 | 


TEL: NEW GROSS 4766 


NORWOOD TECHNICAL COLLEGE 
Training in Radio, Radar, Television and Electronics. 
Day and Evening Classes in preparation for 
Gred. Brit. 1.8.8. City and Guilds Examine 
tons, P.M.G. Certificates, R.T.B.B. Radio and 
Television Servicing Certificates 
a Television, 

Biectroaice (Lastrumentation) 
London Fees for Pull-time day Classes: 
under 14 years 


PREE it 
#25 per year if 14 years or over, 
Purther particulars from Seoretary, Norwood Technical 
Goliege, West Norwood, London, §.E.27 (432). 


COUNTY BOROUGH OF BOLTON— 
EDUCATION COMMITTEE 


BOLTON TECHNICAL COLLEGE 
Full-time Course in Electronic 
Engineering 


A three-year full-time course in Electronic 
Engineering is now available. Applicants 
should be between 16 and 18, and have taken, 
or be taking, General Certificate at the 
Ovdinary Level in Mathematics or Physics, or 
equivalent courses in technica! institutions 
This rapidly developing industry offers new 
and attractive openings to qualified men 
Application forms and particulars may be 
obtained from the Principal, Technical College, 
Bolton, Lancashire. 
Education Offices, 
Nelson Square, 
Bolton. 


W. T, SELLEY, 
Chief Education O fficer 


the work involves conducting 


| ment), 


| mingham, 


SITUATIONS VACANT 

ERRANTI, Lid Dundee, have a 

vacanc tor an assistant test supervisor to 
control a department engaged in testing micro- 
wave devices; qualifications for is vacancy 
include a degree in electrical engineering 
equivalent; previous experience in this type 
an advantage but is not essentia 
confidence to Personne! Supervisor 
Ltd., King’s Cross Rd., Dundee. | 2960 


ENIOR laboratory engineer required for work 
on television and sound wire broadcasting 
include supervision of experi- 
end co-ordination of laboratory work 
production of prototypes, good oppor- 


Apply in 
Perranti, 


ments 
with 


| tunities for advancement in expanding organi- 


sation; applicants should state age, qualifica- 
rience and present salary.—Box 
(London) 5577. 9§ 


SSISTANT Engineers required in an 


nce 
holding a degree or 
with experience in design and develop 


be given to 
H.N.C 


| ment of electrical relays for aircraft and other 
| uses 

| ment 
| ments, Ltd., Station Rd 


in writing to the Chief Develop- 

neer, Waymouth Gauges and Instru- 

Godalming, Surr ey 
94! 


Apply 
Enginee 


N electronic 
academic or 


engineer 
industrial 


possessing 

degree and 
experience 

quired for development work on a wide range 
ot electronic instrumentation the position 
offers ample scope for advancement in a rapidly 
nding department.—Applicants shouid be 
25 to 35 ae of age, and should write giving 
to Box 5287 


x- SERVICE radio-radar mechanics 
th electronic field 

in manufacture 
radar equipment; oppor 
tunities occur in the factory and in the outside 
maintenance field for men who have had service 
training and some theoretical knowledge 
Applicants should write giving full details of 
Box 5563. [2952 

.M.I. RESEARCH LABORATORIES, Ltd. in- 

vite applications from engineers with audio 
design experience, for posts involving interest- 
ing and varied work in the audio/video field 
Applicants should have a University 
engineering or physics or equivalent 
sional qualifications.-Please write full 
to Personnel Dept. (RL/7), E.M.I 
Hayes, Middx. 


PPLICATIONS are invited 

qualified engineers for senior positions in 
the television and domestic broadcast receiver 
development laboratories; the vacancies offer 
considerable scope in the application of 
transistor and printed circuitry to this fleld 
—Applications, stating fully age and experience 
and salary required, should be sent to 
Personnel Manager, Box 5562 (3 


ADIO and television service engineer re- 

quired by old-established dealer handling al! 
first-class makes; permanent and excellent con 
ditions with good pay and suitable accommo 
dation available; only applications from fully 
experienced engineers will be considered 
Apply, stating age, experience and salary re 
quired; if required for interview expenses 
be paid. E. Hughes & Sons, 26, Clarence 
Place, Newport, Mon {3013 


CMICHAEL RADIO, Ltd., 

and junior engineers in 
division laboratory at Slough 
perience in the field of app 
cluding communications) and experience of 
working with Government Departments are the 
chief ualifications required rite, stating 
age and full details of training, qualifications 
and experience, to the Chief Engineer, Equip 
ment Division, McMichael Radio, Ltd., Slough 
Bucks. [oly 


HYSICIST or electrica) engineer for develop- 
ment work on transmission devices, minia 

ture motors, and instrument servomechanism 
candidates aged 22/35 should have either (a) 
University degree in Physics or Electrical En- 
ineering, (b) qualifications exempting from 
Gra . LBB. exam.; laboratory experience in 
light eloetcien! engineering desirable.—Written 
app.ications, with full particu.ars, to Personne 
Manager, Muirhead & Co., Ltd., Beckenham 
ent [2929 


LECTRONIC engineer to work within our 
trials division at Edinburgh; the nature of 
trials and evalu- 
ating the formance of fire control; naviga- 
tional and landing systems under development; 
applicants should possess a physics degree or 
considerable recent practical experience in this 
field; good oe. in expanding depart- 
ment; staff msion scheme.—-Apply, quoting 
Ref. EE/TID Soa giving full details of quali- 
fications and experience, to the Personne 
Officer, Ferranti, Ltd., Ferry Rd., Edinburgh 
(2799 
OSEPH LUCAS (GAS TURBINE EQUIP- 
MENT), Ltd., invites applications for elec- 
knowledge of servo 
advantage Should 
have university a . These appointments 
are msionable and offer good prospects to 
individuais with initiative and technica! ability 
Salary w in accordance with experience 
and gualifications.—Details of experience and 
ualifications should be sent to Personne! 
anager, Jose Lucas (Gas Turbine Equip- 
Ltd., Shaftmoor Lane, Hal! Green, si 
O51 


from suitably 


require senior 
their equipment 
training and ex- 
lied electronics (in 


staff 


‘PRECISION METALWORK —— 


Degree in | 


_ Jury, 1954 


Send for Price List of parts for the 


MIDGET SENSITIVE 
T.R.F. RECEIVER 


as described in the April, 1954 
issue 


H. L. SMITH & CO. LTD. 


287/289 EDGWARE ROAD, LONDON, W.2 
Telephone : Paddington 589! 
Hours 9 till 6 (Thursday, | o'clock) 
Near Edgware Road Stations, Metropolitan & Bakerloo 


We specialise in manufacturing of 
Chassis in all metals, large or small 
quontities to your own specifications. 


Vv. W. BEAMISH 
Shardeloes Garage, peg ray) Rd., New Cross, 
Telephone : tioewey 4795 


WATERLOO RADIO 


AUTO-CHANGERS, by « famous 
New, bozed, in unopened cartons, £9/15/-. 
METAL RECTIFIERS. Bridge, 2 Amp. 11/3. 3 Amp 
12. . 4 Amp. 15/-, 6 Amp. 23/6, post 1/4 
TRANSFORMERS for use with above rects 
200-2509 50-~A.C. to charge 6 or 12 Volts at 
Amps. 13/9, 3 Amps. 22/9, 6 Amps. 32/6, post 2 


Overseas enquiries invited. 


35 TENNISON WAY, LONDON, 5&.E.i. 


maker. 3-speed 


Input 
1.5 


r—ARIEL SOUND—— 


Professional Recording Engineers 
Public Address Equipment. 
Electronic Design, Manufacture and Repair 
(Please refer to Repairs and Services Section for 
details of some of our services.) 

57 LANCASTER MEWS, LONDON, W.2 
Telephone: Paddington 5092 


* Approved 


TRANSFORMERS 
of all types up to 25 KVA for Single or Three 
Phase operation, Phase Conversion, etc. 
MAINS 


and Special Purpose Transformers for 


Output, 
Radio Equipment; Chokes, etc. 
COILS 
for Contactors, E.M. Brakes, Air Valves, etc. 
Coil WINDINGS for all purposes 
SOLENOIDS 
for A.C. and D.C. Operation. 


W. F. PARSONAGE & Co., Ltd. 
INDUCTA WORKS . Park Rad - Bloxwich - Walsall 
Telephone : BLOX 66464 


and 


JuLy, 1954 


THE “FLUXITE QUINS” AT WORK 
just look at that silly yong goose 
ve told him before | What's the use ? 
In one way he's bright, 
Always uses FLUXITE 
But forgets you must switch off the juice ! 
Make a quick success of that solder- 
ing job---use Fluxite Paste. Suitable 
for all metals, except aluminium. 
Even solders and “tins”’ dirty 
metals ! 
And, remember, Fluxite “* wipes ”” 
joints that other methods won't 
touch. 
Used for generations in Government 
Works and by leading Engineers and Manu- 
facturers Ofall lronmongers in tins from 
|)- upwards. 


FLUXITE 


SOLDERING PASTE 


es ALL 
FLUXITE LTD BERMoN 


Fidelia 
‘ HAND BUILT 


QUALITY 
> UNITS 


MAJOR 
10 VALVE 
RADIOGRAM 
CHASSIS £32/8/4 
ntsto hear our equipment can be arranged 
»venient to you. If you are 
weekend, why not arrange to 
1 may well hear something well 
your financial advantage 
iit high quality equipment 


gly ser sest 


Fidelia Standard 7 
Fidelia Plus 5 val 
Fidelia 10 watt amplifier 
Fidelia De Laze ® 

7 watt push-pu 


MODELS have 


model 


22112 0 
22318 4 
£2710 0 


224 6 6 


triode oulpul stages Vartahle 


valve 


me 


del with 
itput stage 


valve m 


{Ll 


Bass and Treble Controls 
follower detector, 2)-20,000 


audio response. 


Separate 


tivity 
Cathode 


ELAN 72 , 


USsEx 
~HEV-ELOPMENTS- Peacehaven 3166 


WIRELESS WORLD 


SITUATIONS VACANT 
EVELOPME engineers, senior and junior 
required for interesting work on new radio 

and television projects by leading manufac- 
turers in nion; applicants should have 
suitable academic qualifications and, 
senior ts, some previous experience 
write, in confiderce, stating age, ex 
qualifications and salary desired to—B« 


. 
x 


IREMAN for modern research laboratory 
capable of working to verbal instruction 
and able to do original layouts; City and Guilds 
or Nationa! Certificate an advantage 
* experience imperative.-(Ref 
in detail, quoting reference 
sough : The Personne! 
(Technical loyment), De Havilland 
pellers, Lid., Hatfleld, Herts. {2 


ELEVISION and radio service 

| Mranager required in Liverpoo 
| appointment, pension scheme; app icants must 
| have first-class qualifications technically and 
considerable administrative ability; salary £700 
to £850; applications should give ful! particu 
lars of age, training, technica! qualifications 
experience; letters should be clearly 
marked *‘ Service Manager'’; expenses in con- 
nection with interviews will be paid...Box 4742 
2815 


department 
district; staff 


ENION coilwinding planning engineer . 

quired, experienced in the planning of 
radio and television coils; the selected candi- 
date will have the drive and initiative neces 
sary to deal rapidly with the day-to-day 
electrical and mechanical problems on the 
shop floor; East London area’ this vacancy, 
for which a good salary will be paid, presents 
ample scope and Gecceunity to a man of 
first-class ability.—Pliease reply, giving full 
details of experience, to Box 5641 2969 

required 


ENIOR design draughtsmen 

large engineering company due to expan- 
sion of company’s services and commercial 
business; applicants should have a comprehen 
sive knowledge of mass production of radio, 
televisioi and electronic equipment; salary 
to £700 per annum, monthly status; the 
vacancies are of a permanent and progressive 
nature; company superannuation and 
assurance schemes in operation —Please 
giving details of experience, to Box 5 


by a 


ROUND radio o 
seas service 


rators required for over 
with International Aeradio 
Limited; single men preferred; station 
ance according to location; minimum 
emoluments present posts, single staff 
furnished quarters provided 
U.K. leave: free air passages 
possibilities of promotion 
candidates to whom replies only 


tota 


sent please write full particulars quoting GRO | 
Bi 
| 


& | 


to Personnel Officer. 40. Park 8t., 


12992 


HE TELEGRAPH CONSTRUCTION 

MAINTENANCE Co., Ltd., cable manufac 
turers, require a qualified electrical engineer 
to work on the design of cable fittings; the 
work involves the development fittings for 
polythene insulated high voltage cables; prac- 
tical experience of cable accessories desirable 
this post is pensionable and carries a salary of 
2550-2600 upwards according to qualifications 
and experience.—Write, quoting reference RG/2 
to Staff Officer, Telcon Works, Greenwich 
8.E.10. [3000 


HE GENERAL ELECTRIC Co., Ltd., Brown 

ne, Coventry, requires senior and junior 
electronic development engineers for work on 
guided weapons a: like projects, particularly 
in the field of microwave and pulse applica 
tions; mechanical development engineers, de 
signer draughtsmen and draughtsmen, prefer 
ably with experience of radar-type equipments 
also requir for the above projects; salary 
according to age, qualifications and experience 
—Apply by letter, stating age and experience 
to the Personnel Manager (ref. R.G.) {0259 


LECTRONIC engineers to work within our 
trials division at Edinburgh; the nature of 
the work involves conducting trials and evaluat- 
ing the performance of fire control; navigational 
and landing systems under development; appli- 
cants should S8 a physics degree or con 
siderable recent practical experience in this 
| field; good opportunity in expanding depart- 
staff pensio: scheme Apply, quoting 

and giving full details of quali- 

fications experience, to the Personne! 
Officer, Ferranti, Lid., Ferry Rd., Edinburgh, 5 
2857 


AR OFFICE require assistant mechanica 
engineering officer (Recruitment Grade 

Professional) at Donnington. Salop, to 
control and supervise @ workshop sector 
ploying 50 to 40 civilians engaged on : 
and calibration of electrical and electronic test 
equpiment, Inclusive salary range £645 to £960 
(provincial). Applicants must be British 
British parentage, a be Corporate Members 
nstitution of Electrical Engineers. o 

r be exempt from Section 


of 


a University Engineering 
| salary fixed ecoowaing to age 

experience. Annual! increments subject t 
factory service. Posts temporary but 

possibilities. Application forms, 

ence D423/58A from M.L.NS 

Scientifie ister (KK), Almack 
' King Street. London. 5.W.1 


refer- 
Technical and 
House. 26 


quoting 


long-term 


(2925 ! 
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WIRE 


In stock for IMMEDIATE DELIVERY 


ge 
per i lb. reel 


on+2 &1lb.reels 
| 


ENAMELLED COPPER WIRE 


rst 7 Ne 
30 6 

0 32 8 

34 10 4 

36 - i 


DOUBLE COTTON COPPER WIRE 


24 28 
211 
32 
‘ 36 38 


DOUBLE SILK COPPER WIRE 


5 26 3/6 36 
28 3/10 
30 4/2 
: 82 4e 
u4 a4 54 


TINNED COPPER WIRE 


16 16 w 110 
18 18 22 2- 
ENAMELLED SINGLE SILK 
26 32-34 3/9 
29 36 5)- 42 
33 38 6- 44 
INTERMEDIATE GAUGES AVAILABLE 
Nickel chrome and resistance wires available 
Orders up to £1 — Postage 1/3 
Orders £1 up — Post Free 


a 
7 sees 


WIRE CO 
Telephone: GERrard 0293 
16 Gerrard Street. London W.1 


1 
1 
1 
2 
2 
E 


is 


29 


1 
2 
2 
2 
E 


20-22 
24-26 
28-30 


40 


WEBB’S RADIO 
We are RE-BUILDING, ENLARGING 
and MODERNISING OUR PREMISES 
and need 


SENIOR SALES STAFF 


for our new Shop and 
Demonstration Rooms 


Good salary and prospects for the 

right men, who must have seasonable 

technical knowledge, combined with 

good address, to deal with interesting 

people and _ varied electronic 

apparatus (High-pressure salesmen 
not to apply please.) 


Write to WEBB’S RADIO 
14 Soho St., Oxford St., W.! 


140 


$I TUATIONS VACA 
HE TELEGRAPE CONST  RUCTION & 
MAINTENANCE Co., Ltd., cable manufac- 
turers, require an estimator; experience of cable 
Enowledue preferred, but applicants with sound 
oO cable manufacturing methods 
‘ould be carefully considered; must have com- 
pleted National Service. Educational standard 
5 .K. (ordinary level) wou.d be an adva 
ension scheme, and al! 
facilities; salary in accordance h « 
tions and expert ence.—Write 
reference CD/5 to Staff Officer 
Greenwich, 5.E.10 
requires en 


five-day week 


Telcon 


ineer with 
electrical engineering 
field strength section 
at Kingswood, Surrey 
involving frequent and long absence f 
frequency measurement throu 
Isles: experience of 
measurement and 
desirable, knowledge 
og 9 an adv ant 
in 


uni 
or 


VAP 
age; salary £645 rising & 
, pplications stating age, edu- 
and full details of experi- 
‘B. B. C., London, W.1, quoting 
[3027 
& 
manufac- 
assistant 


ech- 


TELEGRAPH 
MAINTE NANCE Co., Lid., cable 
turers, wish appoint a technical 
to be concerned primarily with the design of 
all s of cable: candidates must have pre- 
vious experience of manufacture of cables, and 
some experience of able estimating 
@ distinct advantage; Inter-B.Sc. or at least 
Nationa! Certificate Electrical Engineering; 
commencing salary £550 upwards according to 
ualifications and experience; pension scheme 
ve-day week and all welfare facilities 
details quoting reference CD/5 to Staff Officer, 
Telcon Works. Greenwich. 8.E.10 (3001 
BP ts EUROPEAN AIRWAYS require en- 
development of flight imulators; 
opp plicants must have a fundamental knowledge 
hanisms, repeat and ling with 
rge-scale equipments is ‘sal ary dur- 
rising to range £608-£725 

payments made for any re- 

Plight Operations Depart- 

ine House, Ruislip, Middle. 
[29 


CONSTRUCTION 


to 


ersonne 
ment, 


x. 

RAUGHTSMEN are required 
posts in the field of Radar 
Excellent opportunities for advancement. 
Salaries beyond A.E.S.D. rates to suitable 
applicants. Staff pension scheme and canteen 
facilities. 5-day week Nationality 
essential. Posts t& e filed I 
rades Senior Section 3 
raughtsman and Senior Draughtsman, 
intermedia t« Draughtsman; Circuft Draughts- 
8 ) Draughtsman Apply. quoting 
Chiet Draughtsman, Decca Radar 
Lid., Research Laboratory. 2, Tolworth ae 
Surbiton, Surrey 656 
R2'9 (Meteorological) Mechanics edieel 

by Meteorological Office. Qualifications 
Basic knowledge of radio and radar and ex- 
perience in maintenance/operation of radar 
equipment including oscilloscopes Successful 
applicants serve in United Kingdom and over- 
seas. Commencing London salary £445 at age 
25 or over rising annually to £540 subject to 
deductions for each year below age 25. Provin- 
cia! salary £20 to £30 lower. Overtime, night 
duty allowance, et Promotion prospects 
to Borough Employment Exchange 
}.4) 23 Walworth Rd London 


ci 
25 


gineers for the maintenance, overhaul and 
electronic 
seevron 8 perience in fle d of servo 
ng @ familiarisation period of six months will 
Written applications to 
Key : 
for permanent 
Engineering 


ARINE radar and radi 

Applications from candidates ] 
years’ experience in the maintenance marine 
radar, radio and echo sounder equipment will 
be considered for the post of resident engineer 
in Port Said The post, which is for a mini- 
mum tour of two years, will become t 
mid-summer and the suitable applicant 
required to commence training in England 
soon as possible The post provides free accom- 
modation. all household expenses, houseboy 
medical charges and passage for engineer and 
family. Smith & Co E 
gineers, Ltd Grosvenor 8t 


INISTRY OF TRANSPORT AND 
AVIATION Radio technicians 
only) required at aerodromes and radi 
in U, pecial traini ng 
technicians with basic ¢ 
ess providing elec tronic 
, rospect of permanent 
Rates of pay (London) from £330. Da 
+4 vi a 4s, subject to qua 
£540 


ywer for 
Candidates oa 19 or over with practica 
perience in maintenan of radio 
equipment ADply to Ministry « 
and National Service, Chadwick &t 
8.W.1. quoting Order 


I 
London 
No. 6627 {2943 
SENIOR appointment wil! shortly be filled 
in the London laboratory of a firm holding 
contracts in guided weapon and kindred fields: 
engineers who wish to be considered for this 
vacancy should be graduates and should have 
had some experience in industrial engineering 
laboratories; some production engineering 
experience in addition to microwave electronic 
a servo experience would be 
Starting salary 
be subject 3, 
according to merit; pension and life assurance 
es are in operation.—Write 
details 


in confidence Box 5268 2916 


giving full | 
{2 


WIRELESS WorRLD 


ise ¢ receiv! ng ec Moment | 
U.nP 


‘2680 | 


would be iT 


Write | 


‘ARTHUR T. SALLIS 


93 NORTH RD., BRIGHTON. Tel: 


tHE MTA YES company |‘ 


RADIOGRAM CHASSIS 
RADIO FEEDER UNITS 


RG/250. 10 valve chassis with 
| pansion, variable selectivity, £35. 


contrast 


ex 


| RG/160. 7 vaive chassis, bass and treble controls 


push-pull output, £20. 


6 vaive all-wave chassis with push-pull 


£17/5)- 


amplifiers. 6.3 heaters. £13/10/-. 

TU/100/4. For 4 v. heater supply. £14. 
AC/DC models are available 

Full details gladly sent on request 

16 Mare Street, London, 


All-wave tuning unit for use with | 


E.8. Amh 4400 


Z & | AERO SERVICES LTD. 
19, Buckingham Street, London, W.C.2. 
Tel. TRAfalgar 2371/2 
Special Supplies of Test Equipment to Labora- 
tories: Signal Generators TFI44G, Freq. Met 
BC22!1, Output Power Met. Type 8. Also 
American and British Aircraft, Radio and 

_Test Equipment 


We ‘urgently require American Equipment. 


GOVERNMENT SURPLUS ELEC- 
TRICAL RADIO EQUIPMENT 76 
PAGE ILLUSTRATED CATA- 


LOGUE I/-, POST FREE. 
2/6., OVERSEAS SEAMAIL 


(W.W.) 


Brighton 25806 


‘Bass REFLEX CABINETS 


ed and French polished from £9.0.0. 
e Kits in un-veneered acoustic chipboard 
| from £3. 15. 0. We will assemble for 7/6d. extra 
CORNER CABINETS for Goodmans Axiom |50 
| MK,11, veneered and French polished £16.0.0. carr 


A. DAVIES and Co. 
3 Parkhill Piace, off Parkhill Road, Londen, N.W.3 


paid. If without finishing mouldings £1.0.0. 


(Cabinet 


(Gulliver 5775) 


HIGH CLASS 
TAPE RECORDING EQUIPMENT 
HEADS, = — ETC. 


BRADMATIC LTD. 
STATION ROAD, ASTON, BIRMINGHAM 6 
Telephone: East 2881-2 


less 


Makers), 


) 
| MLN... 


PRR Reece neeeneeeee 


GOODSELL LTD. 
for High Fidelity Equipment 
40 GARDNER ST., 
BRIGHTON, | 
Tel.: Brighton 26735 


Tee IIe 


JuLy, 1954 


TyAroN VACANT 
INISTRY OF SUPPLY requires radio/radar 
technicians at Medmenham, Bucks, and 
atton, Norfolk, to prepare schedules of radio/ 
radar equipments and breakdown into assem- 
ies, sub-assemblies and components. Quals. 
itish of British parents. Recognized appren- 
eship or equivalent Appropriate experience. 
interpret drawings, circuit diagrams and 
essential O.N.C equivalent and 
ractical erience R.A.F. equipments desir- 
. Bal ° ithin £480 (age 26)—£597 p.a. 
established but opportunities to compete 
establishment may arise.—Apply nearest 
Employment Exchange quoting Order No. 
Westminster 2852 [2995S 
ARCONI’S WIRELESS TELEGRAPH Co., 
Ltd., Chelmsford, require research and 
development engineers for work on special 
applications of high power transmitters operat- 
in the U.H.F. spectrum. There are vacancies 
enior and Junior Graduate Engineers with 
lence of the generation and transmission 
of microwave powers The posts are permanent 
14 pensionable and carry salaries in the range 
10-£1,400 according to qualifications and ex- 
rience Pive-day week nteen facilities 
Please write, giving full details of age, 
ation, experience and present salary, and 
reference 1117B. to—Marconi’'s i 
Co., Ltd.. Dept. C.P.8., 


B 
t 


or 


oting 
Telegraph 
Strand, W.C.2 

> LECTRONIC 


+ juired; 


engineers, seniov and 
vacancies arise from an expan- 
any’s business, which covers a 
applications are particularly wel- 
ung graduate engineers who have 
industrial experience; for the junior 
the minimum technical qualification 
the City & Guilds Certificate in 
ymmmunications ; applications will 
treated in strictest confidence; near city centre 
amd all — les; Saturday interview if re- 
juired Marcon Instruments, Wn . 
oa atfeld Rd. St. Albans. (2766 


A*® electronic engineer, aged 25 to 35, is 
required to fill an interesting a ge 
in the Development Laboratory of t eneral 
Electric Company, Ltd., at teanmore Work 
involved will include development of airborne 
radar ene and a knowledge of aircraft 
electrical installation would be useful, Posses- 
ion of a University Degree is desirable and a 
working knowledge of elementary physics 
ould be advantageous. Applications should be 
nade - vy b to the ae nager (Ref 
rown’s Lane Division, The 

Ltd., Stanmore Labora- 
Stanmore Common, Stan- 
[3012 


engineers are urgently 
in the development of ie 
yn _ electronic laboratory instruments Suc 
stul applicants will be engaged on interest- 
ing long-term projects concerned with the 
levelopment of a wide range of equipment 
he appointments are j 
onsiderable technical 
camts should have had previous development 
experience, preferably in 
ademic qualifications 
degree standard are 
upon age 
stating 
Messrs 
Rd 


is 


Gene ral 
tories 
more, 


Middlesex. 


J” NIOR development 
requ red to assi-t 


acceptable Salaries 
qualifications and ex- 
full details, to the 
Purzehill Laboratories 
4., Shenley Boreham Wood, Herts 
[0030 
FiLECTRONICS engineers and physicists 
~“ required by Ministry of Supply 
mental establishments at Farnborough 
Malvern orcs., Sevenoaks, ee 
where, mainly in Southern Engl 
nclude research development or sign of tele 
ymmunications a radar equipment, guidance 
control systems instrimentation for 
r oO research problems; rience 
pulse techniques, display systems, etc., 
rable for some posts: appointments accord- 
to qualifications and experience as scientific 
officer (lst or 2nd class honours degree or 
equivaless) 2£445-£815; assistant experimenta! 
lcer (Higher Schoo! Cert (science) or equi- 
valent degree or H.N.C. may be an advantage 
and technical experience in Forces or industry 
lesirable) £276 (age 18)-£615; experimental 
icer (H.8.C., etc., but min. age 26) £690- 
oe somewhat less; appointments un 
lished; F.8.8.U benefits may be available 
class.—Application forms " 
Technical and Scientific 
(K), 26, King St., London, 8.W.1 
D296/54A Closing date 13 July 


AR OFFICE require 3 technical assistants 
Grade Il (unestablished) for Electronics 
R.E.M.E. Estab ishment, a vern. Wor- 
rshire Duties are to colle and collate 
r use in preparation of —— on newly 
electronics equipments | and to write 

“| handbooks covering maintenance and 
of Army electronic equipments. Appli- 
must British, of ritish parentage 
dinary National Certificate (or its 

and have served suitable appren- 

have i 


pe 
Chiet 
lta 


range £592-£702 p.a 
for every year under 
to age, qualifications 
increases subject to 
irite. giving date of 
details of qualifications 
sts held (including dates) 
cer. Ministry of Labour and 
Tavistock Square. W.C.1 

by July 12th, 1954. No original 
als should be sent. Only candidates 
for interview will be advised {2922 


Salary in 


less eee Dp. a 


. ieati on, 
expet ience of 
A itments O 
ional Service 1-6, 
q roti ng E.C.214 
testimont 
elected 


JuLy, 1954 


SITUATIONS VACANT 

IR traffic control officers with experience 
ffered permanent and pensionable posts at 
overseas airports initial basic salary for 
licensed staff £500X£25 to £600 p.a. (un- 
licensed staff slightly lower) station allowance 
¢ to location, marital status, minimum 
emoluments present posts, single staff 
married staff £1,250 p.a., inclusive 
furnished quarters provided, 
. leave. free air passages for 
kit allowance, possibilities of 
Qualified candidates, to whom re- 
only will be sent, write full particulars 
ting A.T.C. to Personnel Officer, Inter- 

ional Aeradio, Ltd., 40, Park 8t., W.1. 
(2991 


INISTRY of Supply requires experimental 
1 guided weapons divisions of 
lishment at Farnborough, 

3. Wales; work con- 

development 

weapons and associated 
systems, instrumentation 
trials investigation of trials 
mum qualification is Higher School 
ence < equivalent, but further 
r echanical, electrical or elec- 
physics or maths. may be 

niments graded accordi 
etc within ranges, experi- 
2 £690-£850, or 
£276 (age 18)- 
; appoint mene un- 

ali Application forms from M.L.N.5 
unica] and Scientific Register (K), 26, King 
London, 8 W 1, quoting C.296/54A. Otpsing 


requires experimental g_ass 
establishment near Mar.ow. 

ern installation design of 

10 radar and radio systems used 

Work of engineering rather than 

at covering wide range of applica- 
of electronic engineering to meet opera- 


needs of R.A.P.. with which very close | 


t is maintained. Accepted candidates are 

, nomination for membership of 

. Offering recreational facilities 

surroundings. Qualifications—at 
"School Cert (Science) 
qualifications 


- } or Assistant 
i £276 (at age 18) to £615 
t nents unestablished. Ap ii 
n _ } ) Fae Technica! and 
( me Street 
a uoting i907 SAA osing date ous 


M's ISTRY of Supply Radar Research 
Establishment, Malvern, Worcs, requires 
ineers and Physicists for 

elopment work on radio and 

equipment; work ranges from funda- 

research on circuitry and physics of 


to devising amd develo’ ing. in collabora- | 
c de 


with ie try, electro: vices for the 
A.F Naval Aviation. Ample 


originality y . very | 
mics 


equivalent, but furl ner es 
in ph elec. eng to 
and ard may be an advantage. Sal cies within 
z Experimental Officer (min 
0, o1 Experimenta! 
Women somew 


-& 
stab ished. a ication forms | 


echnical and lentific Regis- 
: “Street London, 8.W.1, 
sing date July 13, 1954 2860 | 


MAST HEAD UNITS 


(Gain approximately 15 dBs. 
Noise factor approximately 2 dBs.) 


Beautifully designed 
and engineered 
incorporating a Cascode connected amplifier 
and suitable for use with all types of aerials. 
Supplied complete with power supply unit 
and mounting dracket. Descriptive leaflet 
on request. 


(sent carriage paid 

COMPLETE £19.0.0 « <= Rad as 
SPENCER-WEST 

QUAY WORKS, GT. YARMOUTH 


WIRELESS WorLD— 
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TUITION 
& EARN it as you do it.—We provide practical 


Tames 

MAINTENANCE Co., Ltd., cable manufac- equipment combined with instruction in 
turers, have a vacancy for a technical assistant | 1®@!0, television. etc.—Write for "S coats *o 
to be concerned with the development and |=-M.1, Institutes, Dept. WW47, 43, Grove Park 
manufacture of cable accessories; an important | Rd.. London, W.4 0 


duty will be the preparation of technical 
formation for commercial purposes: previ 


. adio,—A.M.Brit.1.R.2., 
IT /V ohn Rep Cert,. ete. 


practical and commercial experience of cable | Pass--no fee "’ terms ver 95% successes 


accessories essential; salary range £550-£ 
upwards according to qualifications and ex 
ence; pension scheme, five-day week anc 


welfare facilities.—Details io ad Officer, | Wright's Lane London, 


wir Works, Greenwich, 8S.E 2 


NISTRY OF SUPPLY +=. assistant Guilds. et ' ve 
gots at Bickiey, Kent, to assist devel- | over 95% PBB, ar rr 


opment, supervise manufacture of specia] e) 
tronic test gear; quails. British of Brit 


600 | tails of Exams. & Home  Apening Courses in all 
sri- | branches of radio . write for 144-page 
all handbook free BiE (oe pt. S87A). 29 

w (0116 
967 M.1I.Mech.E., A.M.Brit.1.R.E City and 
“no fee '’ terms 
. for details of exams, and 
ec~ | courses | | branches of engineering, bul.ding 
ish for 144-page handbook 


parents, recognised a prenticeship or equiva- 1B 4 LE r ; . 387B), 29, Wright's 


jent training in electronics, knowledge pulse 


techniques, UHF oscillators, oscilloscopes, h 
voltage measurement, ONC, City & Guilds 


| London, 
igh | IRELESS telegraphy: Merchant Navy offers 


equivalent desirable; salary: within £506 (age to youths 16 upware oer qualification 
26)-£629 p.a.; not established but opporsunitiss | crative positions as 


to compete for establishment may 


ari 
Apply any Employment Exchange quoting Order |5.W.9 (Est 


0. eee 
ECHNICAL TRAINING 
ITY & GUILDS (Electrical, etc.) on 


| Bi itish Sc nee of ‘of Telegraphy 
ecognised 
| Ais ication Moder rate fees oe equipment 
t cous ses in theory of Wireless Tele- 


‘No | P.M.G. Certs and Amateur Trans- 
101 


Pass-No Fee’ terms; over 95% successes | mi tting Licence 


for full details of modern courses in 
aa of Electrical Techno.ogy send for 
OR ae pandboos —free anc " 
wee Dept. 388A) 29. Wri 
exten 


; __ TUITION 
COVENTRY TECHNICAL COLLEGE 
SESSION 1954-55 


ELECTRONIC Engineering 
APPLICATIONS invited for entry to 5-y 


ail HE Institute of Practical Radio Engineers 


our | have available home study courses in every 


|}Dhase of radio and television engineering 
specialising in the practical training of appren- 
tices in the retail trade; enrolments limited. fees 
moderate.-The Syllabus of Instructional Text 
may be obtained post free from the Secretary 
Io P.R.E.. Fairfield Eouse, 20, Fairfield Rd 
Crouch End, London, N.8 {0088 


eat HERE is a great future for qualified radio 


full-time course commencing September, 1954 television and electronic engineers; this is 


from those requiring comprehensive train 
to advanced level in Electronic Engineeri 


ing | your Opportunity to train for a well-paid career 
ng. |= M.I. Institutes offer a 3-year course in tele 


quali fying for technical posts in radio tele- communications engineering commencing 
communications, television and industria! | August 50th; on successful completion employ 
electronics Syliabus bus will cover requirements of | ment is assured.-Full details from E.M.! 

& G., Brit.1.R.E., and 1.E.B. exuminations. | [stitutes, Dept. WW38. 10 Pembridge eT 
Batty age 16 or over. Application forms and |London, W.2 2998 
further information from Principal, Technical REE! Brochure giving details of home aa 


Hege. The Butts, Coventry 
OTHING succeeds like success! 

have done a thousand times we can dc 
for pitta the B.N.R.S. advt., page 124 


trainin in radio television, and all 
branches of electronics, courses for the hobby 
jenthusiast or for those aimin at the 
A.M.Brit.I.R.E., City and Guilds Telecommuni- 


ESS operating; attendance and postal | cations, R:T E.B., and other professional exam- 

courses.—Stamp for reply to Manager, The | inations; train with the college operated by 

Wireless School, Manor Gdns., London, N.7. Britain's largest electronic organization 

7 [0104 | moderate fees.-Write to E.M.1 Institutes 

EE the world as a radio officer, short train- | Postal Division, Dept wwo8 43, Grove Perk 

ing, low fees, scholarships, boarding/day | Rd.. London, W.4 10001 
students; stamp for prospectus.—Wireless gale 


lege, Colwyn Bey 
P47 ME courses for P.M.G. Cer 


, Telecommunications, Radar Main- 
tenance Cert, and B.Sc.(Eng.); prospectus free 
fo1ll 


Technica! College. Hull 


__ Microphones i 


_ Seis REPRODUCERS LTD 
9 Hanworth Trading Estate, Feltham, Middx. 7el. Feliham 26 :7| 


VARNISHED NYLON 


Available in both Yellow and Black quai- 

ities. Manufactured in 4, 5 and 6 mil 
thicknesses, straight or bias cut, in rolls 
36” wide, or as tape, 2 (English 
or Metric measure), with straight, slit or 
serrated edges. 


O28 | BOOKS, INSTRUCTIONS, ETO. 
5 OOKLETS “How to Use Ex-Govt. Lenses 
and Prisms Nos, 1 and 2, price 2/6 each 
ex-Govt. optical lists free for s.a.e..-H, English 
| Rayleigh Rd., Hutton Brentwood, Essex. [0161 
technical publications 5,500 Al 
Peaks for Superheterodynes, 5/9, 
for constructing TV aerial strength 
sample copy The Practica! Radio 
quarter) ly ublication of the Institute 
] trship 4 examination data, 1 
LP R.E bo. "Pair fleld Rd London, N.8 
10089 
pe ¥ 0 By ‘onde asting Stations.” Compiled 
World.’ Gives detaiis of 
wave radio stations of the 
opean long- and medium-wave 
ly arranged for easy reference 
io! - net from all booksellers, 2 
from Liffe & Sons Ltd., Dorset House 
St amford 8t ondon, 8.E.1 


_. This young lady is 
about to leave for EB uatorial Africa, where Varnished 
Nylon manufactured by our friend Symons is particu- 
larly trustworthy, Indeed, under tropical conditions 
anywhere it combines mechanical strength with ex- 
cellent electrical properties. It has, observe, two not- 
able features. As a straight cut tape it is sufficiently 
extensible to replace bias 
cut tape in many applica- 
tions, Second, it has a far 
higher insulation resist- 
ance under humid condi- Se 
tions than any other varn- 
ished fabric. A pretty case 
and a pretty client, if I may ADVISORY 
say 80. " SERVICE 


TESTED FLEXIBLE INSULATION BY If you have an elec- 


trical insulation 


AD.isy Ca Lfl \ re 


will be pleased to 
advise you. 


SOUND EQUIPMENT 


clearly the best for 
all occasions 


WEST NORWOOD, 5$.£.27. - GiPsy Hill 113! (7 lines 


Acoustical Mfg. Co., Lid 
Adcoia Products, Ltd 
A.D.S. Relays, Lid 
Advance Component 
Aerialite Ltd 

ero Research, Lid 
Airmec, Lid 

lien Componer 


Altham Rad 
Amplex Appli 
Amplivox Pe 
Anders Ele 
Antex 
Antiference 
Appointment 
Arcolectric 
Ariel Sound 
Armstrong 
Aad 
Ashworth, H 
Automatic c 
Equipt. Cx 


Bakers ‘Selhurst’ Rac 


Reproducer 


Bel Sound Produ 
ernpon, A 
Bird, & 
Bipriinghar 8 
ere 
Bolton Educatio 
Boulton Pa 


Communica Corpn., I 
British Distributing 
British Institut 
nology 
British Insulated Callende Cable 
British National Rad School 
British Physical Laboratorie 
British Saroza Ltd 
Brookes 1 Lite 
Brown, 
Bulgin 
Bullers 
Bull, J 


Engineering 


Candler Syste 
Chaffey Cabinet 
Champion Proc 
Chapman 
Cinema 


Cosmocord 
Coventry 
Cranston 


Davies 


Drayton Re ator 
Dubilier Conden se 


) ( 
Dun-Sobieson El« 


BE.A.P. (Tape Re 
Easco Electrica 
Edison Swan F&F 


Egen Electric. Lid 
Electrical Instrument 
Tr 


ut we 
Electrical Instrument 
Electric & Musical | 

Electro Acous I 

Electro Acoustic 

Electronic Inst 

Electronic Prec to Equipment 


Britain 
Excel Sound Services, Ltd 
Printed in Great Britain for the Publishers 


World can be obtained abroad trom the following 
Gervics Lid.; Gordon & Goteh, Lid 
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makers of 


Fine Cabinets 


and woodwork of or descrip- 
tion for the Radio and allied trades 


LOCKWOOD & COMPANY 


Lowland Rd., Harrow, Middlesex. Byron 3704 
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Goodsell, Ltd 
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Gresham Transformers, Ltd 
Grundig (Gt. Britain) Ltd 


Hall Electric, Ltd 
F. 


Co., Ltd 
Ltd 


Telegraph Work 


Holley’s Radio 

Homelab Instruments 

a ae id Electrix. Lt 
Radio Services 

| aR, Ltd 

Hygrade Wire Co 


lliffe books 
Imhof, Alfred 
International Correspondence Schcol 


Jackson Radio Supplies 


Kenroy, Lid 
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Koskie, B 


Lancaster Hi-Fidelity Acoustical Equipment 
JO 
Lasky's Radio 

Leak, H. J., & Co.. Ltd 

Lee Products (Gt. Britain). Ltd 
Leevers-Rich Equipment. Ltd 
Lewis Radio Co 

Light Soldering, Development 
Lockwood & 

London Central ‘Radio Stores 
Lowther Mfg. Co 

L.R. Supply Company. Ltd 
Lyons Radio, Ltd 


Magnegraph Recording 
Magnetic Coatings, 
Magnetic Devices 

Order Supply 
Engineering 
Instruments 
Marconi’s Wireless Telegra 
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& Co 
Martin. . 
McMurdo Instrument Co at 
Measuring Instruments (Pull 

Midland Instrument Co 

N., & Co., Ltd 

Modern Book Co 
Modern Electrics, Ltd 
Modern Techniques 
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| Mullard, Ltd 


Multicore Solders. Ltd 
Murex, Ltd 
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Nu-Swift, Ltd 


| Oddie Bradbury & Cull 


Oryx Electrical 
Osmor Radio 
Oxley Developments Co 


& Co. Ltd 
Palmer, G. A. Stanley 
Parmeko, Ltd 
Parsonage, W. F.. & Co.. Lid 


Dorset House, Stamford St., London, 8.8.1, by 
Gordon & Gotch, Ltd. Iwois 
William Dewseon & Sons 
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FOCUS ON 
LEADERSHIP 


Types CCI64N 
and CCI65N 


LEAD-THROUGH AND STAND-OFF 

CONDENSERS have been designed for Television 
Receivers incorporating Band 3 and Band 4 tuners. 
Their outstanding features are: extremely small 
series inductance, efficient decoupling, small 
physical size and a capacity tolerance of —20%, 
to +80 The Stand-Off Types are particularly 
suitable for cathode and screen decoupling. 


Capacity: 1,000 pF. Working Voltage: 350v. 
D.C. Insulation Resistance: greater than 5,000 
megohms at 500v. D.C. 


MINIATURE TRIMMERS were developed to 
provide pre-set adjustment of R.F. and Oscil- 
lator circuits in T.V. Tuners, and elsewhere. 


Capacity sweeps supplied: 0.5 pF. to 3 pF., and 
| pF. to 5 pF. Temperature Coefficient: 
-40 106°C. Working Voltage: 350v D.C. 
Insulation Resistance: greater than 10,000 
megohms at 350v. D.C 


CONSTRUCTION 


Lead-Through and Stand-Off: the tubular 
bodies are a specially selected material of the 
barium-titanite group of ceramics with a 
dielectric constant of 3,000. The four con- 
structions provide two for lead-through, and 

two for stand-off purposes. The former 

have an 18 gauge tinned copper wire 

running through the body and 


SPECIALISTS UN 


CONDENSERS 


WHIRELEss WORLD 


Fi NS 
4 SIZE 


protruding each end, 

whilst the latter have a 

looped termination at one end. 

Trimmers: the ‘live’ electrode 

is a silvered band on the outside of the tube, 
contact being provided by a tinned copper wire 
termination. Variation in capacity is controlled 
by a screw in an internally threaded ceramic tube. 


INSTALLATION 


Lead-Through Type CC160S is for soldering 
direct into a tuner plate, through a ‘burst’ hole. 


Lead-Through Type CC161S has a central 
flange so that it may be mounted on a tuner 
plate having a punched hole. 


Stand-off Type CC162S has a mounting 
flange at the base enabling the condenser to 
be soldered to any part of a flat chassis. 
Stand-off Type CC163S has a central 
mounting flange, and is mounted through a 
punched hole in the chassis. 


Trimmer Types CC164N & CCr165N. 
square-section end is inserted in a 
suitably punched hole, thus preventing 
movement of the body during adjustment. 
The condenser is held by a spring fixing nut 
which locks the adjusting screw, and gives 
a low inductance connection to chassis. 


The 


SINCE 


190 6 
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MULTICORE SOLDERS LTD. 


5 CORE SOLDER is now available in quantities. 


The 5 cores are situated very close to the circum- | 
| 


7 LB. REEL is used by factories and is the 


most economical way of purchasing Multicore ference of the solder wire and allow the flux to be 


Solder. Supplied as standard in 6 alloys and liberated very quickly. The use of this solder often 


allows an alloy of lower tin content to be used, with 
9 gauges. 
consequent saving in cost. 


provide the correct alloy, 


) -ter eC re ‘’ 
eee See of Games tne Fe AUTOMATIC SOLDERING HEAD 


' ' Tt a feeds lengths of from 4,” to i” of Multi- 
w.2 (according to diameters) wy are : 
S core Solder in any diameter between 13 
vitable for many repetition yidering pro 

- and 19 s.w.g. as the electric iron descends, 
esses Butt. jointed and made in Arax or ‘ f 
Ersin Multicore Solder, they cost only the Can be supplied with motor or oot 
price of the solder itself: there is no charge | pedal or ready for installation to 
for making them | existing drive. 


and 2 und in gauges between 10 and 


TAPE SOLDER melts with a match, ME RADIO AND T/V SERVICE ENGINEER'S 
Sunaina oa Wes rietignes / on 1 LB. REEL is an economy pack for use where 
soldering iron is available. 1/- cards fair quantities of solder are required. Con- 
contain enough solder for about 100 
ee "eae a sed Uitcding eas . Multicore Solder, it is a convenient size for 
to i and from 005” thick, = : . Service Engineers and Workshops. 


taining 167 feet of 18 s.w.g. 50/50 alloy Ersin 


quick and efficient solderin 


‘S _ BIB WIRE STRIPPERS strip insulation | -—«CIQUID FLUXES For dipping purposes or 
other processes where it is not convenient to 
or cut through flex as required. They : ‘ a P . 
use Ersin Multicore Solder, Ersin non-corrosive 
Flux is available in liquid form. Ersin Jelly 


| Flux with a high viscosity consistency is also 
é tools usually required. available. 


also split extruded flex, doing the job 


quicker and better than the number of 


Ersin Multicore Solder, used all over the world by leading manufacturers of electrical equipment, 
is supplied containing 3 or 5 cores of Ersin Flux. The core construction ensures a continuous flux 
stream which, with the correct soldering technique, avoids dry or H.R. joints. The Ersin Flux 
prevents oxidation during soldering and cleans oxides from the surfaces to be soldered. During the 
past 15 years Multicore have specialised in making cored solder but, for the now comparatively 
small number of processes where solid solder is required, precision-made solder wire is available to 
special order. Paste, jelly and fluid fluxes are also available. Details of these and the fluid: solders 
in paint or cream consistency will be sent on SIZE ONE CARTONS 5/- RETAIL 

request. For details of a complete soldering | eerNin TAN, -S.W.G, _APorox. Lenath| 

process for printed circuits which has been C6014 60 40 i4 21 

developed by Multicore laboratories, please | ©'60!8 aoe 6 aed 


ae PC | ci40i3 40 60 13 19 
ask for publication Ref. PCL 100. Ciaois 40160 4 as 


MULTICORE SOLDERS LTD., MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS. (BOXMOOR 3636) 


